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A class of 1,2-diarylcyclopentenyl compounds is de- 
scribed for use in treating inflammation and inflammation- 
related disorders. Compounds of particular interest are defined 
by formula (III), wherein each of R 1 and R 2 is independently 
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alkylsulfonyl, haloalkylsulfonyl and sulfamyl; and wherein B is 
phenyl or pyridyl, wherein B is optionally substituted at a sub- 
stitutable position with alkyl, halo, alkylthio, cyano, haloalkyl, 
alkoxy, hydroxyalkyl and alkoxyalkyl; or a pharmaceutically- 
acceptable salt thereof. 
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1,2 DIARYLCYCLOPENTENYL COMPOUNDS FOR THE 
TREATMENT OF INFLAMMATION 

5 FIELD OF THE INVENTION 

This invention is in the field of anti- 
inflammatory pharmaceutical agents and specifically relates 
to compounds, compositions and methods for treating 
10 inflammation and inflammation-associated disorders, such as 
arthritis . 

BACKGROUND OF THE INVENTION 

15 Prostaglandins play a major role in the 

inflammation process and the inhibition of 
prostaglandin production, especially production of 
PGG2, PGH2 and PGE2, has been a common target of 
antiinflammatory drug discovery. However, common non- 
20 steroidal antiinflammatory drugs (NSAIDs) that are 

active in reducing the prostaglandin-induced pain and 
swelling associated with the inflammation process are 
also active in affecting other prostaglandin-regulated 
processes not associated with the inflammation process. 
2 5 Thus, use of high doses of most common NSAIDs can 

produce severe side effects, including life threatening 
ulcers, that limit their therapeutic potential. An 
alternative to NSAIDs is the use of corticosteroids, 
which have even more drastic side effects, especially 
30 when long term therapy is involved. 

Previous NSAIDs have been found to prevent 
the production of prostaglandins by inhibiting enzymes 
in the human arachidonic acid/prostaglandin pathway, 
35 including the enzyme cyclooxygenase (COX) . Recently, 
the sequence of another heretofore unknown enzyme in 
the human arachidonic acid/prostaglandin pathway has 
been reported by T. Hla and K. Nielson, Proc. Natl. 
Acad. Sci, USA, 89, 7384 (1992) and named 
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" cyclooxygenase II (COX II) " or "prostaglandin G/H 
synthase II". The discovery of an inducible enzyme 
associated with inflammation provides a viable target 
of inhibition which more effectively reduces 
5 inflammation and produces fewer and less drastic side 
effects. Cyclooxygenase II is inducible by cytokines or 
endotoxins and such induction is inhibited by 
glucocortoids (J. Masferrer, et al , Proc. Natl. Acad. 
Sci, USA, 89, 3917 (1992)). The 6-methoxy-2- 

10 napthylacetic acid metabolite of nabumetone has been 

found by E. Meade et al to selectively inhibit the COX 
II enzyme (J. Biol. Chem. , 268, 6610 (1993)). In 
addition, Futaki et al (Prostaglandins, 47, 55 (1994)) 
have reported that N- ( 2 -cyclohexyloxy-4- 

15 nitrophenyDmethanesulfonamide inhibits the COX II 
enzyme . 

The cyclopentene compounds disclosed herein 
are such safe and also effective antiinflammatory 

2 0 agents furthering such efforts. The invention 

compounds are found to show usefulness in vivo as 
antiinflammatory agents with minimal side effects. The 
substituted cyclopentene compounds disclosed herein 
preferably selectively inhibit cyclooxygenase II over 

25 cyclooxygenase I. 

1, 2-Diarylcycloalkenes have been made and used 
for a variety of utilities. For example, U.S. Patent No. 
4,543,2 07 to Sato, et al . , describes diphenyl cyclohexene 
30 as an electrical insulating oil additive. 



U.S. Patent No. 4,229,207, to Laanio, et al . , 
describes 1 , 2-diphenyl-cyclohex-l-ene-4-carboxylic acid 
esters, specifically, 1, 2-di (4-phenylsulf onic acid) - 
35 cyclohex-l-ene-4-carboxylic acid ethyl ester. These ester 
compounds are reported to be effective as plant growth 
regulating agents and as post-emergent herbicides for 
controlling wild oats. 
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DE 4,212,628, published October 21, 1993, 
describes 3 , 4-bis-alkylphenylcyclohex-3 -enes as anti-tumor 
agents . 

5 

The synthesis of 3 , 4-diphenyl-A 3 -cyclopentenone 
ethylene ketal is described as an intermediate for forming 
carbinols [E. J. Corey, et al . , J. Amer. Chem. Soc . . 85 , 

1788 (1963)]. 2 , 3-Bis- (4-hydroxyphenyl) -2-cyclopenten-l-one 
10 has been identified from the knot resin powder of 

Arqaucaria angustifolia [H. Ohash, et al . , Phvto chemistry , 
H, 1371 (1992) ] . 

Substituted 1 , 2-diphenylcyclopentenes have been 
15 synthesized for use in studies of their rotational 

behavior, includes specifically, 1- (2 , 4-Dimethylphenyl) -2- 
phenylcyclopentene [D. Y. Curtin, et al . , J . Org . Chem. , 
36 . 565 (1971)]. 1, 2-Di- (2 ' -methoxyphenyl ) -A^-cyclopentene 
has been identified as an impurity in the synthesis of 

2 0 cannabinoids [O.P. Malik, et al., Ind. J. Chem. . 14B . 975 

(1976) ] . 

1- ( Substitutedphenyl ) -2-phenylcyclopentenes have 
been synthesized to study their photochemical reactions 
25 into phenanthrene derivatives. Compounds with meta 
substituents , such as 1- (3 -chlorophenyl ) -2 - 
phenylcyclopentene, are described in Somers, et al . , J . 
Phntoehem . Photobiol . . 4_§A, 353 (1989). Para substituents, 
including specifically 1- (4-f luorophenyl ) -2- 

3 0 phenylcyclopentene, are described in Laarhoven, Pure & 

AppI. Chem. . 5_£, 1225 (1984). 

DESCRIPTION OF THE INVENTION 

35 A class of cyclopentene compounds useful in 

treating inflammation-related disorders is defined by- 
Formula I : 
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R 1 ' 'R 2 

wherein A is selected from 



R 9 



,8 



R 11 R 12 R 11 R 12 R n R 12 Rll R 12 



R 9 



w r8 



10 



wherein each of R 1 and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and car boxy 1; and 

wherein each of R 3 through R 12 is independently 
selected from hydrido, halo, alkyl, alkylthio, cyano, 
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, alkoxyalkyl, 
alkylsulfonyl, haloalkylsulfonyl and sulfamyl; 

provided that when A is 



15 R u R 12 

R5 cannot be hydrido when R 10 is selected from hydrido, 
cyano, halo, methyl, trif luoromethyl and methoxy; further 
provided that R 10 cannot be hydrido when R 5 is selected 
from cyano, halo, methyl, trif luoromethyl and methoxy; and 
20 further provided that R 5 and R 10 are not both methoxy; or a 
pharmaceutical ly suitable salt thereof. 



25 



The phrase "further provided", as used in the 
above description, is intended to mean that the denoted 
proviso is not to be considered conjunctive with the other 
provisos . 
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Compounds of Formula I would be useful for, 
but not limited to, the treatment of inflammation in a 
subject, and for treatment of other inf lammation- 
5 associated disorders, such as, as an analgesic in the 
treatment of pain and headaches, or as an antipyretic 
for the treatment of fever. For example, compounds of 
Formula I would be useful to treat arthritis, including 
but not limited to rheumatoid arthritis, 

10 spondyloarthropathies, gouty arthritis, osteoarthritis, 
systemic lupus erythematosus and juvenile arthritis. 
Such compounds of Formula I would be useful in the 
treatment of asthma, bronchitis, menstrual cramps, 
tendinitis, bursitis, and skin related conditions such 

15 as psoriasis, eczema, burns and dermatitis. Compounds 
of Formula I also would be useful to treat 
gastrointestinal conditions such as inflammatory bowel 
disease, Crohn's disease, gastritis, irritable bowel 
syndrome and ulcerative colitis and for the prevention 

20 of colorectal cancer. Compounds of Formula I would be 
useful in treating inflammation in such diseases as 
vascular diseases, migraine headaches, periarteritis 
nodosa, thyroiditis, aplastic anemia, Hodgkin ' s 
disease, sclerodoma, rheumatic fever, type I diabetes, 

25 myasthenia gravis, sarcoidosis, nephrotic syndrome, 
Behcet's syndrome, polymyositis, gingivitis, 
hypersensitivity, conjunctivitis, swelling occurring 
after injury, myocardial ischemia, and the like. The 
compounds are useful as ant i -inflammatory agents, such 

30 as for the treatment of arthritis, with the additional 
benefit of having significantly less harmful side 
effects . 



The present invention preferably includes 
compounds which selectively inhibit cyclooxygenase II 
over cyclooxygenase I and do not significantly inhibit 
one or more other arachidonic pathway steps, such as 
thromboxane B2 ( TXB2 ) production. 
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Preferably, the compounds have a 
cyclooxygenase II IC50 of less than about 0.1 \M, and 
also have a selectivity ratio of cyclooxygenase II 
5 inhibition over cyclooxygenase I inhibition of at least 
50, and more preferably of at least 100. Even more 
preferably, the compounds have a cyclooxygenase I IC50 
of greater than about 0.5 pM, and more preferably of 
greater than 5 pM. Such preferred selectivity may 
10 indicate an ability to reduce the incidence of common 
NSAID-induced side effects. 

A preferred class of compounds consists of those 
compounds of Formula I wherein each of and R2 is 

15 independently selected from lower alkyl, hydrido, lower 
hydroxyalkyl , halo, lower haloalkyl, lower alkoxycarbonyl 
and carboxyl; and wherein each of R 3 through R 12 is 
independently selected from hydrido, halo, lower alkyl, 
lower alkyl thio, cyano, lower haloalkyl, lower alkoxy, 

20 lower haloalkoxy, lower hydroxyalkyl, lower alkoxyalkyl, 
lower alkylsulf onyl, lower haloalkylsulf onyl and sulfamyl. 

A class of compounds of particular interest 
consists of those compounds of Formula I wherein each of R 1 

25 and R 2 is independently selected from hydrido, methyl, 

ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- ■ 
butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, 
iodo, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl, trichloromethyl , 

3 0 pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 
dichloroethyl , dichloropropyl , methoxycarbonyl , 
ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl, 
propoxycarbonyl , butoxycarbonyl, isobutoxycarbonyl , 

3 5 pentoxycarbonyl and carboxyl; and wherein each of R 3 

through R 12 is independently selected from hydrido, fluoro, 
chloro, bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, 
isopropyl, isobutyl, tert-butyl, pentyl, hexyl, methylthio, 
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cyano, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
5 dichloroethyl , dichloropropyl , methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy, methylenedioxy , 
trif luoromethoxy , hydroxymethyl , methoxymethyl , 
ethoxymethyl , isopropoxymethyl , tert-butoxymethyl , 
propoxyethyl , butoxymethyl , isobutoxymethyl , pentoxymethyl , 
10 methylsulf onyl , ethylsulf onyl , trif luoromethylsulf onyl and 
sulf amyl . 

Within Formula I there is a subclass of compounds 
of high interest represented by Formula II: 




wherein each of R 1 and R^ is independently 
selected from alkyl , hydrido, hydroxyalkyl, halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of through R 1 ^ i s independently 
selected from hydrido, halo, alkyl, alkyl thio, cyano, 
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, alkoxyalkyl, 
alkylsulfonyl , haloalkylsulf onyl and sulf amyl; 

provided that R 5 cannot be hydrido when R 1( ^ is 
selected from hydrido, cyano, halo, methyl, trif luoromethyl 
and methoxy; further provided that R 10 cannot be hydrido 
when r5 is selected from cyano, halo, methyl, 
trif luoromethyl and methoxy; and further provided that R^ 
and R 10 are not both methoxy; 

or a pharmaceutically suitable salt thereof . 
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c 

A preferred class of compounds consists of those 
compounds of Formula II wherein each of R 1 and R 2 is 
independently selected from lower alkyl, hydrido, lower 
hydroxyalkyl , halo, lower haloalkyl, lower alkoxycarbonyl 
5 and carboxyl ; and wherein each of R 3 through R 12 ± s 

independently selected from hydrido, halo, lower alkyl, 

» 

lower alkylthio, cyano, lower haloalkyl, lower alkoxy, 
lower haloalkoxy, lower hydroxyalkyl, lower alkoxyalkyl, 
lower alkylsulf onyl , lower haloalkylsulf onyl and sulf amyl . 

10 

A class of compounds of particular interest 
consists of those compounds of Formula II wherein each of 
R 1 and R 2 is independently selected from hydrido, methyl, 
ethyl, propyl, butyl, pentyl , isopropyl, isobutyl, tert- 
15 butyl, pentyl, hexyl , hydroxymethyl , fluoro, chloro, bromo, 
iodo, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
pentaf luoroethyl, heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 

2 0 dichloroethyl , dichloropropyl , methoxycarbonyl , 

ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl; and wherein each of R 3 
through R 12 is independently selected from hydrido, fluoro, 
25 chloro, bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, 
isopropyl, isobutyl, tert -butyl, pentyl, hexyl, methylthio, 
cyano, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl, dichloromethyl, trichloromethyl, 
pentaf luoroethyl, heptaf luoropropyl , dif luorochloromethyl , 

3 0 dichlorof luoromethyl , dif-luoroethyl , dif luoropropyl , 

dichloroethyl, dichloropropyl, methoxy, ethoxy, propoxy, 

butoxy, isopropoxy, tert-butoxy, methyl enedioxy, » 

trif luoromethoxy , hydroxymethyl, methoxymethyl , 

ethoxymethyl , isopropoxymethyl, tert-butoxymethyl , » 
3 5 propoxyethyl , butoxymethyl , isobutoxymethyl , pentoxymethyl , 
methyl sulf onyl, ethyl sulf onyl, trif luoromethyl sulf onyl and 
sulf amyl . 
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A more preferred class of compounds consists of 
those compounds of Formula II wherein R 5 is selected from 
methylsulfonyl, ethylsulf onyl , trif luoromethylsulf onyl and 
sulf amyl . 

5 

A family of specific compounds of particular 
interest within Formula II consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

0 1- [2- (3 , 4-dimethylphenyl ) cyclopenten-l-yl ] -4- 
(methylsulf onyl ) benzene; 
1- [2- ( 3 -fluoro-4-methylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (3-chloro-4-methylphenyl) cyclopenten-l-yl] -4- 
5 (methylsulfonyl ) benzene ; 

1- [2- (3-trif luoromethyl-4-methylphenyl) cyclopenten-l- 
yl] -4- (methylsulfonyl) benzene; 
1- [2- (3-methoxy-4-methylphenyl) cyclopenten-l-yl] -4- 
( methyl sulf onyl ) benzene ; 
0 1- [2- (3 , 4-dif luorophenyl) cyclopenten-l-yl] -4- 
( methyl sulf onyl ) benzene ; 
1- [2- ( 3 -methyl-4-f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- ( 3 -chloro-4-f luorophenyl ) cyclopenten-l-yl] -4- 
5 (methylsulfonyl) benzene; 

1- [2- (3-trif luoromethyl-4-f luorophenyl) cyclopenten-l- 
yl] -4- (methylsulfonyl ) benzene; 
1- [2- (3-methoxy-4-f luorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene ; 
0 1- [2- (3 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 
( methyl sulf onyl) benzene ; 
1- [2- (3-methyl-4-chlorophenyl) cyclopenten-l-yl] -4- 

( methyl sulf onyl ) benzene; 
1- [2- (3-f luoro-4-chlorophenyl) cyclopenten-l-yl] -4- 
5 (methylsulfonyl) benzene; 

1- [2- (3-trif luoromethyl-4-chlorophenyl) cyclopenten-l- 
yl] -4- (methylsulfonyl) benzene; 
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10 

1- [2- ( 3-methoxy-4-chlorophenyl) cyclopenten-l-yl ] -4- 
( methyl sulfonyl ) benzene; 

1- [2- (3 , 4-methoxyphenyl ) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
5 1- [2- ( 3 -methyl -4-methoxyphenyl ) cyclopenten-l-yl] -4- 
( methyl sulf onyl ) benzene; 

1- [2- (3-f luoro-4-methoxyphenyl ) cyclopenten-l-yl] -4- 
( methyl sulfonyl ) benzene ; 

1- [2- ( 3 -trif luoromethyl -4-methoxyphenyl ) cyclopenten- 
10 1-yl ] -4- (methylsulf onyl ) benzene ; 

1- [2- ( 3 -chloro -4-methoxyphenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 

1- [2- [3 , 4-di (trif luoromethyl) phenyl] cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
15 1- [2- (3 -methyl -4 -trif luoromethylphenyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene; 

1- [2- (3-f luoro-4-trif luoromethylphenyl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- (3-methoxy-4-trif luoromethylphenyl) cyclopenten- 

2 0 1-yl] -4- (methylsulf onyl) benzene; 

1- [2- ( 3 -chloro-4-trif luoromethylphenyl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- ( 3 -di f luoromethyl -4 -methylphenyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene ; 
25 1- [2- (3-dif luoromethyl -4- fluorophenyl) cyclopenten-l- 
yl] -4- (methylsul fonyl) benzene; 

1- [2- (3-dif luoromethyl -4-chlorophenyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- (3-dif luoromethy 1 -4-methoxyphenyl ) cyclopenten-1- 

3 0 yl] -4- (methylsulf onyl ) benzene; 

1- [2- [3 , 4-di (dif luoromethyl) phenyl] cyclopenten-l-yl] - 
4- (methylsulf onyl) benzene; 

1- [2- (3 -methyl -4 -dif luoromethylphenyl) cyclopenten-l- 
yl] -4- (methylsul fonyl) benzene; 
35 1- [2- (3-f luoro-4-dif luoromethylphenyl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- ( 3 -methoxy-4-dif luoromethylphenyl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
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1- [2- (3-chloro-4-dif luoromethylphenyl ) cyclopenten-1 

yl] -4- ( methyl sulf onyl ) benzene; 
1- [2- (2 , 3-dif luorophenyl) cyclopenten-1 -yl] -4- 
(methylsulf onyl ) benzene ; 
5 4 - [2- (2 , 3 -dif luorophenyl) cyclopenten-1 -yl] - 
benzenesulf onamide; 
4- [2- (3 , 4-dimethylphenyl) cyclopenten-1 - 

yl] benzenesulf onamide ; 
4- [2 - (3-f luoro-4-methylphenyl) cyclopenten-1 - 
0 yl] benzenesulf onamide; 

4- [2- (3-chloro-4-methylphenyl) cyclopenten-1 - 

yl] benzenesulf onamide; 
4- [2- (3 -trif luoromethyl-4-methylphenyl ) cyclopenten- 
yl] benzenesulf onamide; 
5 4- [2- (3-methoxy-4-methylphenyl) cyclopenten-1- 
yl] benzenesulf onamide ; 
4- [2- (3 , 4 -dif luorophenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-methyl-4-f luorophenyl) cyclopenten-1 - 
0 yl] benzenesulf onamide; 

4- [2- ( 3 -chloro-4-f luorophenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- ( 3 -trif luoromethyl-4-f luorophenyl) cyclopenten- 
y 1 ] benzenesul f onamide ; 
!5 4- [2- (3-methoxy-4-f luorophenyl) cyclopenten-1 - 
y 1 ] benzenesul f onamide ; 
4- [2- (3 , 4-dichlorophenyl ) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- ( 3 -methyl-4-chlorophenyl) cyclopenten-1 - 
30 yl] benzenesulf onamide; 

4- [2- (3-f luoro-4-chlorophenyl) cyclopenten-1 - 

yl ] benzenesulf onamide ; 
4- [2- (3 -trif luoromethyl-4-chlorophenyl) cyclopenten- 
yl ] benzenesulf onamide ; 
35 4- [2- (3-methoxy-4-chlorophenyl) cyclopenten-1 - 
yl ] benzenesulf onamide ; 
4- [2- (3 ,4-methoxyphenyl) cyciopencen-l- 
yl ] benzenesulf onamide ; 
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4- [2- (3-methyl-4-methoxyphenyl) cyclopenten-1- 

yl ] benzenesul f onamide ; 
4- [2- ( 3-f luoro-4-methoxyphenyl ) cyclopenten-1- 

yl] benzenesulf onamide ,- 

« 

5 4- [2- (3-trif luoromethyl-4-methoxyphenyl ) cyclopenten- 

1-yl] benzenesulf onamide; 
4- [2- (3-chloro-4-methoxyphenyl ) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- [3 , 4-di (trif luoromethyl) phenyl] cyclopenten-1- 
10 yl ] benzenesulf onamide ; 

4- [2- (3 -methyl -4 -trif luoromethylphenyl ) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-fluoro-4-trifluoromet:hylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
15 4- [2- ( 3 -methoxy-4- trif luoromethylphenyl) cyclopenten- 

1-yl ] benzenesulf onamide ; 
4- [2- ( 3 -chloro-4- trif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- ( 3 -dif luoromethyl -4 -methylphenyl ) cyclopenten-1- 

2 0 yl] benzenesulf onamide; 

4- [2- (3 -dif luoromethyl -4-f luorophenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl -4-chlorophenyl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
25 4- [2- (3-dif luoromethyl -4 -methoxyphenyl) cyclopenten-1- 

yl ] benzenesul f onamide ; 
4- [2- [3 , 4-di (dif luoromethyl) phenyl] cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- ( 3 -methy 1-4 -dif luoromethylphenyl) cyclopenten-1- 

3 0 yl] benzenesulf onamide ; 

4- [2- (3-f luoro-4-dif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; < 

4- [2- (3 -methoxy-4 -dif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; » 
35 4- [2- (3 -chloro-4 -dif luoromethylphenyl) cyclopenten-1- 
yl ] benzenesul f onamide ; 

1- (2-phenylcyclopenten-l-yl) -4- (methylsulf onyl ) benzene; 
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1- [2- (4-f luorophenyl ) cyclopenten-l-yl ] -4- 

(methylsulfonyl) benzene ; 
1- [2- (4-chlorophenyl) cyclopenten-l-yl] -4- 

( methyl sulf onyl ) benzene; 
5 1- [2- (4-bromophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (4-iodophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- ( 4 -methylphenyl) cyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene; 

1- [2- (4-ethylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (4-cyanophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
15 1- [2- (4-trif luoromethylphenyl ) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (4-methoxyphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (4 -methyl thiophenyl) cyclopenten-l-yl] -4- 
20 (methylsulf onyl) benzene; 

1- [2- (4-hydroxymethylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- ( 4-methoxymethylphenyl ) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
25 1- [2- (2 , 4-dimethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (2 -methyl -4-f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (2 -methyl -4-chlorophenyl) cyclopenten-l-yl] -4- 
3 0 (methylsulf onyl ) benzene ; 

1- [2- (2-f luoro-4 -methylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (2 , 4-dif luorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
35 1- [2- (2-f luoro-4 -chlorophenyl ) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- ( 2 -chloro-4 -methylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
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1- [2- ( 2-chloro-4-f luorophenyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (2 , 4-dichlorophenyl ) cyclopenten-I-yl] -4- 
(methylsulf onyl ) benzene ; 
5 4- (2-phenylcyclopenten-l-yl)benzenesulfonamide; 

4- [2- (4-f luorophenyl ) cyclopenten-l-yl] benzenesulf onamide ; 
4- [2- ( 4-chlorophenyl ) cyclopenten-l-yl] benzenesulf onamide ; 
4- [2- (4-methylphenyl ) cyclopenten-l-yl ] benzenesulf onamide ; 
4- [2- (4-cyanophenyl) cyclopenten-l-yl] benzenesulf onamide ; 
10 4- [2- (4-methoxyphenyl) cyclopenten-l-yl] benzenesulf onamide ; 
4- [2- (4 -methyl thiophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- ( 4-hydroxymethylphenyl ) cyclopenten-l- 
yl] benzenesulf onamide ; 
15 4- [2- ( 4-methoxymethylphenyl ) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- ( 2 , 4-dimethylphenyl) cyclopenten-1- 
2 0 yl] benzenesulf onamide; 

4- [2- (2 -methyl -4-f luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (2 -methyl -4-chlorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
25 4- [2- (2-f luoro-4-methylphenyl) cyclopenten-l- 
yl ] benzenesul f onamide ; : 
4- [2- (2 , 4-dif luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (2-f luoro-4-chlorophenyl) cyclopenten-1- 
30 yl] benzenesulf onamide ; 

4- [2- (2-chloro-4-methylphenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- ( 2-chloro-4-f luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
35 4- [2- (2 , 4-dichlorophenyl ) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (4-chlorophenyl) -4 , 4-dimethylcyclopenten-l- 
yl] benzenesulf onamide; 
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i- [2- (4-f luorophenyl ) cyclopenten-l-yl ] -4- 

( f luoromethylsulf onyl) benzene ; 
1- [2-(4-chlorophenyl ) -4, 4-dimethylcyclopenten-l-yl ] - 
4- (methylsulf onyl ) benzene; 
5 5- [2- (4- (methylsulf onyl) phenyl] cyclopenten-l-yl] -1,3- 
benzodioxole ; 

5- [2- (4- (aminosulf onyl ) phenyl] cyclopenten-l-yl] -1,3- 
benzodioxole; 

1- [2- (4-f luorophenyl ) -4, 4-dimethylcyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene; 

1- [2 - (4-f luorophenyl) -4, 4-diethylcyclopenten-l-yl ] -4- 

(methylsulf onyl) benzene; 
1- [2- (4-f luorophenyl ) -4, 4-di (hydroxymethyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
15 1- [2- (4-f luorophenyl ) -4, 4-dicarbomethoxycyclopenten-l-yl ] - 
4- (methylsulf onyl ) benzene; 
1- [2- (4-f luorophenyl) -4, 4-dif luorocyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (4-f luorophenyl ) -4, 4-di ( trif luoromethyl ) cyclopenten-1- 

2 0 yl] -4- (methylsulf onyl) benzene; 

1- [2- (4-f luorophenyl ) -4 , 4-di ( f luoromethyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene ; 

1- [2- (4-trif luoromethylphenyl) -4, 4-dimethylcyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene; 
25 1- [2- (4-trif luoromethylphenyl) -4 , 4-diethylcyclopenten-l- 
yl] -4- (methyl sulf onyl) benzene; 

1- [2- (4-trif luoromethylphenyl) -4, 4-di (hydroxymethyl) 
cyclopenten-l-yl] -4- (methylsulf onyl ) benzene ; 

1- [2- (4-trif luoromethylphenyl) -4,4- 

3 0 dicarbomethoxycyclopenten-l-yl] -4- (methylsulf onyl ) 

benzene ; 

1- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] -4- (methylsulf onyl) benzene ,- 
1- [2- (4-trif luoromethylphenyl) -4, 4-di (trif luoromethyl ) 
35 cyclopenten-l-yl] -4- (methylsulf onyl) benzene ; 

1- [2- (4-trif luoromethylphenyl) -4, 4-di ( f luoromethyl ) 
cyclopenten-l-yl] -4- (methylsulf onyl ) benzene ; 
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4- [2- (4-f luorophenyl ) -4, 4-dimethylcyclopenten-l- 

yl ] benzenesulf onamide; 
4- [ 2 - ( 4-f luorophenyl ) -4 , 4-diethylcyclopenten-l- 
yl] benzenesulf onamide; 
5 4- [2- (4-f luorophenyl ) -4, 4-di (hydroxymethyl ) cyclopenten-1- 
yl ] benzenesulf onamide ; 
4- [2- (4-f luorophenyl) -4, 4-dicarbomethoxycyclopenten-l- 

yl ] benzenesulf onamide ; 
4- [2- (4-f luorophenyl ) -4, 4-dif luorocyclopenten-1- 
10 yl] benzenesulf onamide ; 

4- [2- (4-f luorophenyl ) -4, 4-di ( trif luoromethyl ) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (4-f luorophenyl ) -4 , 4-di ( f luoromethyl ) cyclopenten-1- 
yl ] benzenesulf onamide ; 
15 4- [2- (4-trif luoromethylphenyl) -4, 4-dimethylcyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4, 4-diethylcyclopenten-l- 

yl] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4 , 4-di (hydroxymethyl ) 
20 cyclopenten-l-yl ] benzenesulf onamide ; 

4- [2- (4-trif luoromethylphenyl) -4,4- 

dicarbomethoxy cyclopenten-l-yl] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-1- 
yl] benzenesulf onamide ; 
25 4- [2- (4-trif luoromethylphenyl) -4, 4-di (trif luoromethyl) 
cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (4-trif luoromethylphenyl) -4, 4-di ( f luoromethyl ) 

■ cyclopenten-l-yl] benzenesulf onamide; 
1- [2- (4-f luorophenyl) -4-methylcyclopenten-l-yl ] -4- 
3 0 (methylsulfonyl) benzene ; 

1- [2- (4-f luorophenyl) -4-ethylcyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (4-f luorophenyl) -4- (hydroxymethyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
35 1- [2- (4-f luorophenyl ) -4-carbomethoxycyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 
1- [2- (4-f luorophenyl) -4-f luorocyclopenten-l-yl ] -4- 
(methylsuif onyl ) benzene; 
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1- [2- ( 4-f luorophenyl ) -4- ( trif luoromethylcyclopencen-l-yl ] - 
4- (methylsulf onyl ) benzene; 

1- [2- ( 4-f luorophenyl ) -4-carboxycyclopenten-l-yl] -4- 
( methylsulf onyl) benzene ; 
5 1- [2- (4-f luorophenyl) -4- ( f luoromethyl ) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 

1- [2- (4-trif luoromethylphenyl ) -4-methylcyclopenten-l-yl ] -4- 
( methylsulf onyl ) benzene ; 

1- [2- (4 -trif luoromethylphenyl) -4-ethylcyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene; 

1- [2- (4-trif luoromethylphenyl ) -4- (hydroxymethyl ) 
cyclopenten-l-yl] -4- (methylsulf onyl) benzene; 

1- [2- (4-trif luoromethylphenyl) -4-carbomethoxycyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
15 1- [2- (4-trif luoromethylphenyl) -4-f luorocyclopenten-l-yl ] -4- 
( methylsulf onyl ) benzene ; 

1- [2- (4-trif luoromethylphenyl) -4- (trif luoromethyl ) 
cyclopenten-l-yl] -4- (methylsulf onyl ) benzene ; 

1- [2- (4-trif luoromethylphenyl ) -4-carboxycyclopenten-l-yl] - 
20 4- (methylsulf onyl) benzene; 

1- [2- ( 4-trif luoromethylphenyl ) -4- ( f luoromethyl ) cyclopenten- 
l-yl] -4- (methylsulf onyl ) benzene; 

1- [2- (2,4, 6 -trif luorophenyl ) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene ; 
25 4- [2- ( 4-f luorophenyl ) -4-methylcyclopenten-l- 
yl ] benzenesul fonamide ; 

4- [2- (4-f luorophenyl) -4-ethylcyclopenten-l-yl] 
benzenesulf onamide; 

4- [2- ( 4-f luorophenyl ) -4- (hydroxymethyl ) cyclopenten-l-yl] 
30 benzenesulf onamide ; 

4- [2- (4-f luorophenyl) -4-carbomethoxycyclopenten-l-yl] 
benzenesulf onamide ; 

4- [2- (4-f luorophenyl) -4-f luorocyclopenten-l- 
yl ] benzenesul fonamide ; 
35 4- [2- (4-f luorophenyl) -4- (trif luoromethyl) cyclopenten-l-yl] 
benzenesulf onamide ; 

4- [2- '4-f luorophenyl) -4-carboxycyclopenten-l- 
yl ] benzenesul fonamide ; 
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4- [2- ( 4-f luorophenyl ) -4- ( f luoromethy 1 ) cyclopenten-l-yl ] 

benzenesulf onamide ; 
4- [2- (4-trif luoromethy lpheny 1 ) -4-mechylcyclopenten-l-yl ] 

benzenesulf onamide ; 
5 4- [2- ( 4-trif luoromethy lphenyl ) -4-ethylcyclopenten-l-yl ] 

benzenesul f onamide ; 
4- [2- ( 4-trif luoromethylphenyl ) -4- (hydroxymethyl ) 

cyclopenten-l-yl] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4-carbomethoxycyclopenten-l- 
10 yl] benzenesulf onamide ; 

4- [2- (4-trif luoromethylphenyl) -4-f luorocyclopenten-l-yl ] 

benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4- 

trif luoromethy 1 cyclopenten-l-yl ] benzenesulf onamide ; 
15 4- [2- (2,4, 6-trif luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] 

benzenesulf onamide ; and 
4- [2- (4-trif luoromethylphenyl) -4- ( f luoromethy 1 ) cyclopenten- 
20 1-yl] benzenesulf onamide. 

A family of compounds of more particular interest 
within Formula II consists of compounds and their 
pharmaceutically-acceptable salts as follows: 

25 

1- [2- (4-chlorophenyl) -4 , 4-dimechylcyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
1- [2- (4-f luorophenyl) -4, 4 -di (f luoromethy 1) cyclopenten-1- 
. yl] -4- (methylsulf onyl) benzene; 
30 1- [2- (4-f luorophenyl) -4, 4-di ( trif luoromethyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
1- [2- (4-f luorophenyl) -4, 4-diethylcyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
4- [2- (4-f luorophenyl ) -4, 4-diethylcyclopenten-l-yl] 
35 benzenesulf onamide ; 

1- [2- (4-methoxyphenyl ) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
4- [2- (4-methoxyphenyl) cyclopenten-l-yl ] benzenesulf onamide ; 
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4- [2- (4-chlorophenyl ) -4 , 4-dimethylcyclopenten-l - 

yl] benzenesulfonamide; 
1- [2- (4-f luorophenyl ) cyclopenten-l-yl] -4- 

( f luoromethylsul f onyl ) benzene ; 
5 5- [2- (4- (methylsulfonyl) phenyl] cyclopenten-l-yl] -1,3- 

benzodioxole; 

4- [2- (4-f luorophenyl ) -4 , 4-dimethylcyclopenten-l -yl] 
benzenesulfonamide; 
10 4- [2- (4-f luorophenyl) cyclopenten-l-yl] benzenesulfonamide; 
4- [2- (4-chlorophenyl) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (4- (trif luoromethyl) phenyl) cyclopenten-l-yl] 

benzenesulfonamide; 
1- [2- (2 , 3 -dif luorophenyl) cyclopenten-l-yl] -4- 
15 (methylsulfonyl ) benzene; 

4- [2- (2 , 3 -dif luorophenyl) cyclopenten-l- 
yl ] benzenesulfonamide ; 
1- [2- (3 , 4 -dichlorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
20 4- [2- (3 , 4 -dichlorophenyl) cyclopenten-l- 
yl ] benzenesulfonamide ; 
1- [2- (3-f luoro-4-methoxyphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
4- [2- (3-f luoro-4-methoxyphenyl) cyclopenten-l-yl] 
25 benzenesulfonamide; 

1- [2- ( 3 -chloro-4-methoxyphenyl) cyclopenten-l-yl] - 

4- (methylsulfonyl ) benzene; 
4- [2- (3-chloro-4-methoxyphenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
3 0 1- [2- (3-chloro-4-f luorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene ; 
4- [2- (3-chloro-4-f luorophenyl) cyclopenten-l-yl] 

benzenesulf onamide ; 
1- [2- (3 , 4 -dif luorophenyl) cyclopenten-l-yl] -4- 
3 5 (methylsulfonyl ) benzene; 

4- [2 - (3 , 4 -dif luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
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1- [2- (4-f luorophenyl) cyclopenten-l-yl ] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (4-f luoro-2-methylphenyI) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
5 1- [2- (2 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [ 2 - ( 4-chlorophenyl ) cyclopenten-l-yl ] -4- 

(methylsulf onyl) benzene; 
1- [ 2 - ( 4-trif luoromethylphenyl ) cyclopenten-l-yl ] -4- 
10 (methylsulf onyl ) benzene; 

1- [2- (4-methylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- (2-phenylcyclopenten-l-yl) -4- (methylsulf onyl ) benzene; 
1- [2- ( 4-cyanophenyl ) cyclopenten-l-yl ] -4- 
15 (methylsulf onyl ) benzene ; 

1- [2- (4-hydroxymethylphenyl ) cyclopenten-l-yl] -4- 

( methylsulf onyl) benzene; 
1- [2- (4-methoxymethylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl) benzene ; 
2 0 1- [2- (4-methylthiophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; and 
1- [2- (4-f luorophenyl) -4, 4-dimethylcyclopenten-l-yl ] -4- 

( methylsulf onyl ) benzene . 

25 Within Formula I there is a second subclass of 

compounds of high interest represented by Formula III: 




m 



3 0 wherein each of R 1 and R 2 is independently 

selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl ; 
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wherein R 5 is selected from alkylsulf onyl , 
haloalkylsulf onyl and sulfamyl; and 

wherein B is phenyl or pyridinyl , wherein B is 
optionally substituted at a substitutable position with 
5 alkyl, halo, alkylthio, cyano, haloalkyl, alkoxy, 

hydroxyalkyl and alkoxyalkyl; or a pharmaceutically- 
acceptable salt thereof. 

A preferred class of compounds consists of those 
10 compounds of Formula III wherein each of R 1 and R 2 is 
independently selected from lower alkyl, hydrido, lower 
hydroxyalkyl, halo, lower haloalkyl, lower alkoxycarbonyl 
and carboxyl; wherein R^ is selected from lower 
alkylsulf onyl , lower haloalkylsulf onyl and sulfamyl; and 
15 wherein B is phenyl or pyridinyl, wherein B is optionally 
substituted at a substitutable position with lower alkyl, 
halo, lower alkylthio, cyano, lower haloalkyl, lower 
alkoxy, lower hydroxyalkyl and lower alkoxyalkyl. 

20 A class of compounds of particular interest 

consists of those compounds of Formula III wherein each of 
Rl and R 2 is independently selected from hydrido, methyl, 
ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- 
butyl, pentyl, hexyl , hydroxymethyl , fluoro, chloro, bromo, 

25 iodo, f luoromethyl, dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
pentaf luoroethyl, heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl , dichloropropyl , methoxycarbonyl , 

3 0 ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl, isobutoxycarbonyl, 
pentoxycarbonyl and carboxyl; wherein R 5 is selected from 
methylsulfonyl, trif luoromethyl sulf onyl and sulfamyl; and 
wherein B is optionally substituted with a radical selected 

35 from fluoro, chloro, bromo, iodo, methyl, ethyl, propyl, 
butyl, pentyl, isopropyl, isobutyl, tert -butyl, pentyl, 
hexyl, methylthio, cyano. f luoromethyl , dif luoromethyl , 
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trif luoromethyl , chloromethyl , dichloromethyl , 
trichloromethyl , pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyl , dichlorof luoromethyl , dif luoroethyl , 
dif luoropropyl , dichloroethyl , dichloropropyl , methoxy, 
ethoxy, propoxy, butoxy, isopropoxy, tert-butoxy, 
methylenedioxy , trif luoromethoxy , hydroxymethyl , 
methoxymethyl , ethoxymethyl , isopropoxymethyl , tert- 
butoxymethyl , propoxyethyl , butoxymethyl , isobutoxymethyl 
and pentoxymethyl . 

Within Formula I there is a third subclass of 
compounds of high interest represented by Formula IV: 




wherein each of R 1 and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl ; and 

wherein each of R 3 through R 7 and R 9 through R 12 
is independently selected from hydrido, halo, alkyl, 
alkylthio, cyano, haloalkyl, alkoxy, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, alkylsulf onyl , haloalkylsulf onyl 
and sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 

A preferred class of compounds consists of those 
compounds of Formula IV wherein each of R 1 and R 2 is 
independently selected from lower alkyl, hydrido, lower 
hydroxyalkyl, halo, lower haloalkyl, lower alkoxycarbonyl 
and carboxyl; and wherein each of R 3 through R 7 and R 9 
through R^ 2 is independently selected from hydrido, halo, 
lower alkyl, lower alkylthio, cyano, lower haloalkyl, lower 
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alkoxy, lower haloalkoxy, lower hydroxyalkyl , lower 
alkoxyalkyl, lower alkylsulf onyl , lower haloalkylsulf onyl 
and sulfamyl. 

5 A class of compounds of particular interest 

consists of those compounds of Formula IV wherein each of 
R 1 and R 2 is independently selected from hydrido, methyl, 
ethyl, propyl, butyl, pentyl , isopropyl, isobutyl, tert- 
butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, 

10 iodo, f luoromethyl, dif luoromethyl , trif luoromethyl , 
chloromethyl, dichloromethyl , trichloromethyl, 
pentafluoroethyl, heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 
dichloroethyl, dichloropropyl , methoxycarbonyl , 

15 ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl ; and wherein each of r3 
through R 7 and r9 through r12 i s independently selected 
from hydrido, fluoro, chloro, bromo, iodo, methyl, ethyl, 

20 propyl, butyl, pentyl, isopropyl, isobutyl, tert -butyl, 
pentyl, hexyl, methylthio, cyano, f luoromethyl , 
dif luoromethyl, trif luoromethyl , chloromethyl, 
dichloromethyl, trichloromethyl, pentafluoroethyl, 
heptaf luoropropyl , dif luorochloromethyl , 

25 dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 

dichloroethyl „ dichloropropyl, methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy, methylenedioxy , 
trifluoromethoxy, hydroxymethyl, methoxymethyl , 
ethoxymethyl , isopropoxymethyl, tert-butoxymethyl, 

30 propoxyethyl , butoxymethyl, isobutoxymethyl , pentoxymethyl , 
methylsulfonyl, ethylsulfonyl, trif luoromethyl sulf onyl and 
sulfamyl. 



A family of specific compounds of particular 
35 interest within Formula IV consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 



2- [2- (4- (methylsulfonyl ) phenyl] cyclopenten-l-yl] pyridine; 
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5-f luoro-2- [2- (4- (methylsulf onyl ) phenyl ] cyclopenten-1- 
yl ] pyridine ; 

5-chloro-2- [2- (4- (methylsulf onyl ) phenyl ] cyclopenten-1 - 
yl ] pyridine ; 

5 5 -methyl -2- [2- (4- (methylsulf onyl ) phenyl ] cyclopenten-1 - 
yl ] pyridine ; 

5-cyano-2- [2- (4- (methylsulf onyl ) phenyl ] cyclopenten-1 - 

yl] pyridine ; 
5-trif luoromethyl-2- [2 - (4- 
10 (methylsulf onyl ) phenyl] cyclopenten-l-yl ] pyridine ; 

4- [2- (pyridin-2-yl ) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- ( 5-f luoropyridin-2 -yl ) cyclopenten- 1 - 

yl] benzenesulf onamide ; 
4- [ 2 - ( 5-chloropyridin-2 -yl ) cyclopent en-1- 
15 yl] benzenesulf onamide ; 

4- [2- (5-methylpyridin-2-yl) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (5-cyanopyridin-2-yl) cyclopenten-l-yl] 

benzenesulf onamide; 
20 4- [2- ( 5-trif luoromethylpyridin-2-yl) cyclopenten-l-yl] 
benzenesulf onamide ; 

5- f luoro-2- [2- [4- (methylsulf onyl) phenyl] -4- 

methylcyclopenten-l-yl ] pyridine ; 
5-f luoro-2- [2- [4- (methylsulf onyl) phenyl] -4- 
25 ethylcyclopenten-1 yljpyridine; 

5-f luoro-2- [2- [4- (methylsulf onyl) phenyl] -4- (hydroxymethyl ) 

cyclopenten-l-yl] pyridine ; 
5-f luoro-2- [2- [4- (methylsulf onyl ) phenyl] -4- 
carbomethoxycyclopenten- 1-yl ] pyridine ; 
30 5-f luoro-2- [2- [4- (methylsulf onyl) phenyl] -4- 
f luorocyclopenten-l-yl ] pyridine ; 
5-f luoro-2- [2- [4- (methylsulf onyl) phenyl] -4- 

( trif luoromethyl ) cyclopenten-l-yl ] pyridine ; ; 
5-f luoro-2- [2- [4- (methylsulf onyl) phenyl] -4- 
35 carboxy cyclopenten-l-yl] pyridine ; 

5-f luoro-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

( f luoromethyl ) cyclopenten-l-yl ] pyridine ; 
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5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

methylcyclopenten-i-yl] pyridine ; 
5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

ethylcyclopenten-1 yl] pyridine ; 
5 5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

(hydroxymethyl ) cyclopenten-1 -y 1 ] pyridine ; 
5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

carbomethoxycyclopenten-l-yl] pyridine ; 
5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 
10 f luorocyclopent en- 1-yl] pyridine ; 

5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl] -4- 

( trif luoromethyl ) cyclopenten-1 -yl] pyridine ; 
5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

carboxycyclopenten-l-yl] pyridine; 
15 5-trif luoromethyl-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

( f luoromethyl ) cyclopenten-l-yl] pyridine; 
4- [2- (5-f luoropyridin-2-yl) -4-methylcyclopenten-l-yl] 

benzenesul f onamide ; 
4- [2- ( 5-f luoropyridin-2-yl) -4-ethylcyclopenten-l-yl] 
20 benzenesul f onamide; 

4- [2- (5-f luoropyridin-2-yl) -4- (hydroxymethyl ) cyclopenten-l- 
yl ] benzenesul f onamide ; 
4- [2- ( 5-f luoropyridin-2-yl ) -4-carbomethoxycyclopenten-l-yl ] 

benzenesulf onamide ; 

2 5 4- [2- (5-fluoropyridin-2-yl) -4 -f luorocyclopent en- 1-yl] 

benzenesul f onamide ; 

4- [2- (5-fluoropyridin-2-yl) -4- (trif luoromethyl ) cyclopenten- 
l-yl] benzenesulf onamide ; 

4- [2- (5-f luoropyridin-2-yl) -4-carboxycyclopenten-l-yl] 

3 0 benzenesulf onamide; 

4- [2- (5-fluoropyridin-2-yl) -4- ( f luoromethyl ) cyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (5-trif luoromethylpyridin-2-yl) -4-methylcyclopenten-l- 
yl] benzenesulf onamide ; 
35 4- [2- ( 5-trif luoromethylpyridin-2-yl) -4-ethylcyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (5-trif luoromethylpyridin-2-yl) -4- 

( hydroxymethyl) cyclop ?nten-l-yl] benzenesulf onamide; 
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4- [2 - ( 5-crif luoromethyIpyridin-2 -y 1 ) -4- 

carbomethoxycyclopenten-l-yl] benzenesulf onamide ; 

4- [2- (5-crif luoromethylpyridin-2-yl ) -4-f luorocyclopencen-1- 
yl] benzenesulf onamide; 
5 4- [2- ( 5-Crif luoromeChylpyridin-2-yl ) -4- ( Crif luoromeChyl ) 
cyclopent en-1 -y 1 ] benzenesulf onamide ; 

4- [2- ( 5-trif luoromethylpyridin-2 -yl ) -4-carboxy cyclopenten- 
l-yl] benzenesulf onamide; 

4- [2- ( 5-trif luoromeChylpyridin-2 -yl ) -4- 

10 f luoromethylcyclopenten-l-yl ] benzenesulf onamide ; 

5- fluoro-2- [2- [4- (methylsulf onyl ) phenyl ] -4, 4- 

dimethy 1 cyclopent en- 1-yl] pyridine ; 
5-f luoro-2- [ 2 - [4- (methylsulf onyl ) phenyl ] -4 , 4- 

di ethyl cyclopent en- 1-yl] pyridine; 
15 5-f luoro-2- [2- [4- (methylsulf onyl ) phenyl ] -4- 

di (hydroxymethyl ) cyclopenten-l-yl ] pyridine ; 
5-f luoro-2- [2 - [4- (methylsulf onyl ) phenyl ] -4 , 4- 

dicarbomethoxycyclopenten-1 -y 1 ] pyridine ; 
5-f luoro-2- [2- [4- (methylsulf onyl ) phenyl ] -4,4- 

2 0 dif luorocyclopenten-l-yl] pyridine ; 

5-f luoro-2- [2- [4- (methylsulf onyl ) phenyl] -4,4- 

di (trif luoromethyl ) cyclopenten-l-yl ] pyridine; 
5-f luoro-2- [2- [4- (methylsulf onyl ) phenyl ] -4, 4- 

di ( f luoromethyl ) cyclopenten-l-yl ] pyridine ; 
25 5-trif luoromethyl -2- [2- [4- (methylsulf onyl) phenyl] -4,4- 

dimethylcyclopent en-l-yl] pyridine ; 
5-trif luoromethyl -2- [2- [4- (methylsulf onyl) phenyl] -4 , 4- 

diethy 1 cyclopent en-l-yl] pyridine , • 
5-trif luoromethyl -2- [2- [4- (methylsulf onyl) phenyl] -4,4- 

3 0 di (hydroxymethyl) cyclopent en- 1-yl] pyridine , • 

5-trif luoromethyl -2- [2 - [4- (methylsulf onyl ) phenyl] -4- , 4 

dicarbomethoxycyclopenten-l-yl] pyridine ; 
5-trif luoromethyl -2- [2- [4- (methylsulf onyl ) phenyl] -4, 4- 

dif luorocyclopenten-l-yl ] pyridine ; 
35 5-trif luoromethyl -2- [2- [4- (methylsulf onyl) phenyl] -4,4- 

di (trif luoromethyl) cyclopenten-1 -yl] pyridine; 
5-trif luoromethyl-2- [2- [4- (methylsulf onyl) phenyl] -4, 4- 

di ( f luoromethyl ) cyclopenten-l-yl] pyridine; 
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4- [2- (5-f luoropyridin-2-yl) -4 , 4-dimethylcyclopenten-l-yl] 

benzenesulf onamide ; 
4- [2- (5-f luoropyridin-2-yl) -4, 4-diethylcyclopenten-l-yl] 

benzenesulf onamide ; 
5 4- [2- (5-fluoropyridin-2-yl) -4, 4-di (hydroxymethyl ) 

cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (5-fluoropyridin-2-yl) -4 , 4-dicarbomethoxycyclopenten- 

1- yl] benzenesulf onamide ; 

4- [2- (5-fluoropyridin-2-yl) -4 , 4-dif luorocyclopenten-l-yl ] 
10 benzenesulf onamide ; 

4- [2- (5-fluoropyridin-2-yl) -4, 4-di ( trif luoromethyl ) 

cyclopent en- 1-yl ] benzenesulf onamide ; 
4- [2 - (5-f luoropyridin-2-yl) -4 , 4-di ( f luoromethyl ) 

cyclopenten-1 -yl ] benzenesulf onamide ; 
15 4- [2- (5-trif luoromethylpyridin-2 -yl ) -4, 4- 

dimethylcyclopenten-1 -yl ] benzenesul f onamide ; 
4- [2- (5-trif luoromethylpyridin-2 -yl) -4 , 4- 

diethylcyclopenten-l-yl] benzenesulf onamide; 
4- [2- (5-trif luoromethylpyridin-2 -yl) -4, 4- 

20 di (hydroxymethyl) cyclopenten-l-yl] benzenesulf onamide; 

4- [2- (5-trif luoromethylpyridin-2-yl) -4, 4- 

dicarbomethoxycyclopenten-l-yl] benzenesulf onamide ; 
4- [2 - (5-trif luoromethylpyridin-2 -yl) -4, 4- 

di f luorocyclopenten-l-yl] benzenesulf onamide ; 
25 4- [2- (5-trif luoromethylpyridin-2 -yl) -4,4- 

di (trif luoromethyl) cyclopenten-1 -1] benzenesulf onamide; 
4- [2- (5-trif luoromethylpyridin-2 -yl) -4, 4- 

di (f luoromethyl) cyclopenten-l-yl] benzenesulf onamide; 

2- [2-phenylcyclopenten-l-yl] -5 (methylsulf onyl ) pyridine; 
3 0 2- [2- (4-f luorophenyl) cyclopenten-l-yl] - 

5 (methylsulf onyl ) pyridine; 
2- [2- (4-chlorophenyl ) cyclopenten-l-yl] -5- 

( methylsulf onyl ) pyridine; 
2- [2- (4-methylphenyl) cyclopenten-l-yl] -5- 
35 (methylsulf onyl) pyridine; 

2 - [2 - (4-cyanophenyl) cyclopenten-l-yl] - 

5 (methy lsulf onyl) pyridine; 
2- [2- (4-trif luororaethylphenyl) cyclopenten-l-yl] -5 
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(methylsulf onyl ) pyridine ; 
2- [2 -phenyl cyclopent en- 1-yl] pyridine- 5 -sulfonamide ; 
2- [2- (4-f luorophenyl) cyclopenten-l-yl ] pyridine-5- 

sulf onamide ; 

5 2- [2- ( 4-chlorophenyl ) cyclopenten-l-yl ] pyridine-5- 
su If onamide ; 

2- [2- (4-methylphenyl) cyclopenten-l-yl ] pyridine-5- 
sulf onamide; 

2- [2- (4-cyanophenyl) cyclopenten-l-yl ] pyridine-5- 
10 sulfonamide; 

2- [2- (4-trif luoromethylphenyl ) cyclopent en- 1 -yl] pyridine- 5 - 
sulfonamide; 

2- [2- (4-f luorophenyl ) -4-methylcyclopenten-l-yl] -5- 
( methylsulf onyl ) pyridine; 
15 2- [2- ( 4-f luorophenyl ) -4-ethylcyclopenten-l-yl] -5- 
( methylsulf onyl ) pyridine; 
2- [2- (4-f luorophenyl) -4- (hydroxymethyl) cyclopenten-l-yl] -5- 

( methylsulf onyl ) pyridine ; 
2- [2- (4-f luorophenyl) -4-f luorocyclopenten-l-yl] -5- 
20 (methylsulf onyl ) pyridine; 

2- [2- (4-f luorophenyl) -4- ( trif luoromethyl ) cyclopenten-l-yl] - 

5- (methylsulf onyl) pyridine; 
2- [2- ( 4-f luorophenyl ) -4-carboxycyclopenten-l-yl ] -5- 
( methylsulf onyl ) pyridine; 
25 2- [2- (4-f luorophenyl ) -4- ( f luoromethyl ) cyclopenten-l-yl] -5- 
( methylsulf onyl ) pyridine; 
2- [2- (4-trif luoromethylphenyl) -4-methylcyclopenten-l-yl] -5- 

(methylsulf onyl ) pyridine; 
2- [2- (4-trif luoromethylphenyl) -4-ethylcyclopenten-l-yl] -5- 
30 (methylsulf onyl) pyridine; 

2- [2- (4-trif luoromethylphenyl) -4- (hydroxymethyl) 

cyclopenten-l-yl] -5- (methylsulf onyl ) pyridine; 
2- [2- (4-trif luoromethylphenyl) -4-carbomethoxycyclopenten-l- 
yl] -5- (methylsulf onyl) pyridine; 
35 2- [2- (4-trif luoromethylphenyl) -4-f luorocyclopenten-l-yl] -5- 
(methylsulf onyl ) pyridine ; 
2- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] - 
5- (methylsulf onyl) pyridine; 
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2- [2- (4-trif luoromethylphenyl) -4- ( trif luoromethyl ) 
cyclopenten-l-yl] -5- ( methyl sulf onyl ) pyridine; 

2- [2- (4-f luorophenyl) -4-methylcyclopent en- 1 -y 1 ] pyridine- 5- 
sulf onamide; 

5 2- [2- (4-f luorophenyl) -4-ethylcyclopenten-l-yl ] 
pyridine- 5 -sulf onamide ; 
2- [2- (4-f luorophenyl) -4- (hydroxymethyl ) cyclopenten-l- 
yl ] py • 1 dine-5 -sulf onamide ; 
2- [2- ( 4-f 1., . rophenyl ) -4-carbomethoxycyclopenten-l-yl ] 
10 pyridine-5-sulf onamide ; 

2- [2- (4-f luorophenyl) -4-f luorocyclopenten-l-yl ] pyridine-5- 
s ul f onamide; 

2- [2- (4-f luorophenyl) -4- ( trif luoromethyl ) cyclopenten-l-yl] 
pyridine- 5 -sulfonamide; 
15 2- [2- (4-f luorophenyl) -4-carboxycyclopenten-l-yl ] pyridine-5- 
sulf onamide ; 

2- [2- (4-f luorophenyl) -4- ( f luoromethyl ) cyclopenten-l-yl] 

pyridine- 5 -sulf onamide; 
2- [2- (4-trif luoromethylphenyl) -4-methylcyclopenten-l- 
20 yl] pyridine-5-sulf onamide ; 

2- [2- (4-trif luoromethylphenyl) -4-ethylcyclopenten-l-yl] 

pyridine- 5 -sulf onamide ; 
2- [2- (4-trif luoromethylphenyl) -4- (hydroxymethyl) 
cyclopenten-l-yl] pyridine-5-sulf onamide ; 
25 2- [2- (4-trif luoromethylphenyl) -4-carbomethoxycyclopenten-l- 
yl ] pyr i dine - 5 - su 1 f onamide ; 
2- [2- (4-trif luoromethylphenyl) -4-f luorocyclopenten-l-yl] 

pyridine- 5 -sulfonamide; 
2- [2- (4-trif luoromethylphenyl) -4- (trif luoromethyl) 
30 cyclopenten-l-yl ]pyridine-5 -sulf onamide; 

2- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] 

pyr idine- 5 -sulf onamide; 
2- [2- (4-trif luoromethylphenyl) -4- ( f luoromethyl ) cyclopenten- 
l-yl] pyridine-5-sulf onamide; 
35 2- [2- (4-f luorophenyl) -4 , 4-dimethylcyclopenten-l-yl] -5- 
(methylsulf onyl ) pyridine ; 
2- [2- (4-f luorophenyl) -4, 4-diethylcyclopenten-l-yl] -5- 
(methylsulf onyl ) pyridine ; 



WO 95/11883 



PCI7US94/08047 



2- [2 - (4-f luorophenyl) -4, 4-di (hydroxymethyl) cyciopenten-1- 

yl] -5- (methylsulfonyl) pyridine; 
2- [2- (4-f luorophenyl ) -4 , 4-dicarbomethoxycyclopenten-l-yl] - 

5- (methylsulf onyl) pyridine; 
5 2- [2- (4-f luorophenyl) -4 , 4-dif luorocyclopenten-i -yl ] -5- 

(methylsulf onyl ) pyridine; 
2- [2- (4-f luorophenyl) -4, 4-di ( trif luoromethyl ) cyclopenten-1- 

yl] -5- (methylsulf onyl) pyridine; 
2- [2- (4-f luorophenyl) -4, 4-di (f luoromethyl) cyclopenten-1- 
10 yl] -5- (methylsulfonyl) pyridine; 

2- [2- (4-trifluoromethylphenyl) -4 , 4-dimethylcyclopenten-l- 

yl] -5- (methylsulf onyl) pyridine; 
2- [2- (4-trifluoromethylphenyl) -4 , 4-diethylcyclopenten-l- 

yl] -5- (methylsulf onyl) pyridine; 
15 2- [2- (4-trifluoromethylphenyl) -4, 4-di (hydroxymethyl) 

cyclopenten-l-yl] -5- (methylsulf onyl ) pyridine ; 
2- [2- (4-trifluoromethylphenyl) -4,4- 

dicarbomethoxycyclopenten-l-yl] -5- (methylsulfonyl) 

pyridine; 

20 2- [2- (4-trifluoromethylphenyl) -4, 4-dif luorocyclopenten-1- 
yl] -5- (methylsulfonyl) pyridine; 
2- [2- (4-trifluoromethylphenyl) -4, 4-di (trif luoromethyl) 

cyclopenten-l-yl] -5- (methylsulf onyl ) pyridine ; 
2- [2- (4-trifluoromethylphenyl) -4 , 4-di ( f luoromethyl ) 
25 cyclopenten-l-yl] -5- (methylsulf onyl ) pyridine; 

2- [2- (4-f luorophenyl) -4 , 4 -dimethyl cyclopenten-l- 
yl] pyridine-5-sulf onamide ; 
2- [2- (4-f luorophenyl) -4 , 4-diethylcyclopenten-l- 
yl] pyridine- 5 -sulfonamide ; 
30 2- [2- (4-f luorophenyl) -4, 4-di (hydroxymethyl) cyclopenten-l- 
yl ] pyridine- 5 -sulfonamide ; 
2- [2- (4-f luorophenyl) -4 , 4-dicarbomethoxycyclopenten-l- 

yl]pyridine-5-sulf onamide ; 
2 - [2- (4-f luorophenyl) -4, 4-dif luorocyclopenten-1- 
3 5 yl]pyridine-5-sulf onamide; 

2- [2- (4-f luorophenyl) -4, 4-di (trif luoromethyl) cyclopenten-l- 
yl] pyridine-5-sulf onamide; 
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2- [2- (4-f luorophenyl ) -4, 4-di ( f luoromethyl ) cyclopenten-l-y 

1] pyridine-5-sulf onamide; 
2- [2- (4-trif luoromethylphenyl ) -4, 4-dimethylcyclopenten-l- 

yl] pyridine-5-sulf onamide; 
5 2- [2- (4-trif luoromethylphenyl) -4 , 4-diethylcyclopenten-l- 

yl] pyridine-5-sulfonamide; 
2- [2- (4-trif luoromethylphenyl) -4, 4-di (hydroxymethyl ) 

cyclopenten-l-yl ] pyridine-5 -sulfonamide ,- 
2- [2- (4-trif luoromethylphenyl) -4 , 4- 
1 0 di carbomethoxy cyclopent en- 1 -y 1 ] pyridine-5 - sulfonamide ; 

2- [2- (4-trif luoromethylphenyl) -4, 4-dif luorocyclopenten-1- 

yl] pyridine-5 -sulfonamide ; 
2- [2- (4-trif luoromethylphenyl) -4, 4-di ( trif luoromethyl ) 

cyclopenten-l-yl] pyridine-5-sulf onamide; and 
15 2- [2- (4-trif luoromethylphenyl) -4, 4-di ( f luoromethyl ) 

cyclopenten-l-yl] pyridine-5-sulf onamide . 

Within Formula I there is a fourth subclass of 
compounds of high interest represented by Formula V: 



20 




R 1 R 2 



V 



25 



30 



wherein each of and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of R 3 through R 7 , R 8 , R 10 , R 11 and 
R 12 is independently selected from hydrido, halo, alkyl, 
alkylthio, cyano, haloalkyl, alkoxy, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, alkylsulf onyl , haloalkylsulf onyl 
and sulfamyl; 

or a pharmaceutically-acceptable salt thereof . 
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A preferred class of compounds consists of those 
compounds of Formula V wherein each of R 1 and R2 is 
independently selected from lower alkyl, hydrido, lower 
hydroxyalkyl , halo, lower haloalkyl, lower alkoxycarbonyl 
5 and carboxyl ; and wherein each of R 3 through R 7 , R 8 , R 10 , 
r11 and R 12 is independently selected from hydrido, halo, 
lower alkyl, lower alkylthio, cyano, lower haloalkyl, lower 
alkoxy, lower haloalkoxy, lower hydroxyalkyl, lower 
alkoxyalkyl, lower alkylsulf onyl , lower haloalkylsulf onyl 
10 and sulfamyl. 

A class of compounds of particular interest 
consists of those compounds of Formula V wherein each of R 1 
and R 2 is independently selected from hydrido, methyl, 

15 ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- 

butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, 
iodo, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
pentaf luoroethyl , heptaf luoropropyl, dif luorochloromethyl , 

20 dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 
dichloroethyl , dichloropropyl , methoxycarbonyl , 
ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl; and wherein each of R^ 

25 through R 8 and R 10 through R 12 is independently selected 
from hydrido, fluoro, chloro, bromo, iodo, methyl, ethyl, 
propyl, butyl, pentyl, isopropyl, isobutyl, tert-butyl, 
pentyl, hexyl, methyl thio, cyano, f luoromethyl , 
dif luoromethyl , trif luoromethyl , chloromethyl, 

3 0 dichloromethyl, trichloromethyl, pentaf luoroethyl , 
heptaf luoropropyl, dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 
dichloroethyl, dichloropropyl, methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy, methylenedioxy , 

35 trif luoromethoxy, hydroxymethyl, methoxymethyl, 

ethoxymethyl , isopropoxymethyl, tert-butoxymethyl , 
propoxyethyl , butoxymethyl , isobutoxymethyl, pentoxymethyl, 
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methylsulf onyi , ethylsulf onyl , trif luoromethylsulf onyl and 
sulf amyl . 

A family of specific compounds of particular 
5 interest within Formula V consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

1- [2- (2 , 3-dimethylpyridin-5-yl) cyclopenten-l-yl ] -4- 

(methylsulf onyl ) benzene ; 
10 1- [2 - (3-f luoro-2-methylpyridin-5-yl) cyclopenten-l-yl] -4- 

( methylsulf onyl) benzene; 
1- [2- (3-chloro-2-methylpyridin-5-yl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene 
1- [2- (3-trif luoromethyl-2-methylpyridin-5-yl ) cyclopenten-1- 
15 yl] -4- (methylsulf onyl ) benzene; 

1- [2- (3-methoxy-2-methylpyridin-5-yl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (2 , 3-dif luoropyridin-5-yl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
20 1- [2- (3-methyl-2-f luoropyridin-5-yl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (3-chloro-2-f luoropyridin-5-yl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (3-trif luoromethyl-2-f luoropyridin-5-yl ) cyclopenten-1- 
25 yl] -4- (methylsulf onyl ) benzene; 

1- [2- (3-methoxy-2-f luoropyridin-5-yl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
1- [2- (2 , 3-dichloropyridin-5-yl) cyclopenten-l-yl] -4- 

( methyl sulf onyl ) benzene ; 
3 0 1- [2- (3-methyl-2-chloropyridin-5-yl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (3-f lucro-2-chloropyridin-5-yl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (3-trif luoromethyl-2-chloropyridin-5-yl) cyclopenten-1- 
3 5 yl] -4- (methyl sulf onyl) benzene; 

1- [2- (3-methoxy-2-chloropyridin-5-yl) cyclopenten-l-yl] -4- 

( methyl sulf onyl) benzene; 
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1- [2- (2 , 3 -dimethoxypyridin-5-yl ) cyclopenten-1 -yl ] -4- 
(methylsulf onyl ) benzene; 

1- [2- (3-methyl-2-methoxypyridin-5-yl ) cyclopenten-l-yl ] -4- 
(methylsulf onyl ) benzene ; 
5 1- [2- (3-f luoro-2-methoxypyridin-5-yl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene ; 

1- [2- (3-trif luoromethyl-2-methoxypyridin-5-yl ) cyclopenten- 
l-yl ] -4- (methylsulf onyl ) benzene ; 

1- [2- (3-chloro-2-methoxypyridin-5-yl) cyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene ; 

1- [2- [2 , 3-di (trif luoromethyl )pyridin-5-yl] cyclopenten-l- 
yl ] -4- (methylsulf onyl ) benzene; 

1- [2- (3-methyl-2-trifluoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
15 1- [2- (3-f luoro-2-trif luoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- (3-methoxy-2-trif luoromethylpyridin-5-yl) cyclopenten- 
l-yl] -4- (methylsulf onyl ) benzene; 

1- [2- (3-chloro-2-trif luoromethylpyridin-5-yl) cyclopenten-1 - 

2 0 yl] -4- (methylsulf onyl) benzene; 

1- [2- (3 -dif luoromethyl-2-methylpyridin-5-yl ) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene ; 

1- [2- (3 -dif luoromethyl -2 -f luoropyridin-5-yl ) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene ; 
25 1- [2- (3-difluoromethyl-2-chloropyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyDbenzene; 

1- [2- (3-difluoromethyl-2-methoxypyridin-5-yl) cyclopenten-l- 
yl ] -4- (methylsul f onyl ) benzene ; 

1- [2- [2 , 3-di (difluoromethyl)pyridin-5-yl] cyclopenten-l-yl] - 

3 0 4- (methylsulf onyl) benzene; 

1- [2- (3-methyl-2-dif luoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- (3-f luoro-2-dif luoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene ; 
35 1- [2- (3-methoxy-2-dif luoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene; 

1- [2- (3-chloro-2-dif luoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
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4- [2- ( 2 , 3-dimethylpyridin-5-yl) cycloper ■ n-1- 

yl] benzenesulf onamide; 
4- [2- (3-f luoro-2-methylpyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-cl' ro-2-methylpyridin-5-yl) cyclopenten-1- 

yl ] be anesulf onamide ; 
4- [2- (3-trif luoromethyl-2-methylpyridin-5-yl) cyclopenten-1 

yl ] benzenesulf onamide ; 
4- [2- (3-methoxy-2-methylpyridin-5-yl) cyclopenten-1- 

y 1 ] ben z en e s u 1 f onami de ; 
4- [2- (2 , 3-dif luoropyridin-5-yl) cyclopenten-1- 

yl ] benzenesul f onamide ; 
4- [2- ( 3 -methyl -2 -f luoropyridin-5-yl ) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-chloro-2-f luoropyridin-5-yl ) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-trif luoromethyl-2-f luoropyridin-5-yl ) cyclopenten-1 

yl] benzenesulf onamide ; 
4- [2- (3-methoxy-2-f luoropyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (2 , 3-dichloropyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-methyl-2-chloropyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-f luoro-2-chloropyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-trif luoromethyl-2-chloropyridin-5-yl) cyclopenten-1 

yl ] benzenesulf onamide ; 
4- [2- (3-methoxy-2-chloropyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (2 , 3-dimethoxypyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-methyl-2-methoxypyridin-5-yl) cyclopenten-1- 

y 1 ] benzenesul f onamide ; 
4- [ 2 - ( 3 -f luoro-2 -methoxypyridin-5-yl ) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-trif luoromethyl-2-met:hoxypyridin-5-yl ) cyclopenten- 
1-yl ] benzenesulf onamide ; 
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4- [ 2 - ( 3-chloro-2 -methoxypyridin-5-yl ) cyclopenten^l- 

yl] benzenesulf onamide; 
4- [2- [2, 3-di (trif luoromethyl)pyridin-5-yl] cyclopenten-1- 

yl] benzenesulf onamide; 
5 4- [2- ( 3 -methyl -2 -trif luoromethylpyridin-5-yl ) cyclopenten-1 

yl] benzenesulf onamide; 
4- [2- (3-f luoro-2-trif luoromethylpyridin-5-yl) cyclopenten-1 

yl] benzenesulf onamide ; 
4- [2- (3-methoxy-2-trif luoromethylpyridin-5-yl ) cyclopenten- 
10 1-yl ] benzenesulf onamide; 

4- [2- (3-chloro-2-trif luoromethylpyridin-5-yl ) cyclopenten-1 

yl ] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-2-methylpyridin-5-yl ) cyclopenten-1- 

yl] benzenesulf onamide; 
15 4- [2- (3-dif luoromethyl-2-f luoropyridin-5-yl ) cyclopenten-1 

yl] benzenesulf onamide; 
4- [2- (3-dif luoromethyl-2-chloropyridin-5-yl ) cyclopenten-1 

yl ] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-2-methoxypyridin-5-yl ) cyclopenten- 
2 0 yl] benzenesulf onamide; 

4- [2- [2 , 3-di (dif luoromethyl)pyridin-5-yl] cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3 -methyl -2 -dif luoromethylpyridin-5-yl ) cyclopenten-1 

yl] benzenesulf onamide ; 

2 5 4- [2- (3-f luoro-2-dif luoromethylpyridin-5-yl ) cyclopenten-1 

yl] benzenesulf onamide; 
4- [2- (3-methoxy-2-dif luoromethylpyridin-5-yl ) cyclopenten- 
yl] benzenesulf onamide ; 

4- [2- (3-chloro-2-dif luoromethylpyridin-5-yl) cyclopenten-1 

3 0 yl] benzenesulf onamide ; 

5- [2- [4- (methylsulf onyl) phenyl] cyclopenten-1 -yl] pyridine; 
2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] cyclopenten-1- 

yl ] pyridine ; 

2-chloro-5- [2- [4- (methylsulf onyl) phenyl] cyclopenten-1- 
3 5 yl] pyridine; 

2-methyl-5- [2- [4- (methylsulf onyl) phenyl] cyclopenten-1- 
yl] pyridine; 
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2-cyano-5- [2- [4- (methylsulf onyl ) phenyl] cyclopenten-1- 

yl] pyridine; 
2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) 
phenyl ] cyclopenten-l-yl ] pyridine ; 
5 4- [2- (pyridin-5-yl) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (2-f luoropyridin-5-yl) cyclopenten-l- 
yl ] benzenesulf onamide; 
4 - [2- (2-chloropyridin-5-yl) cyclopenten-l- 
yl ] benzenesul f onamide ; 
10 4- [2- (2-methylpyridin-5-yl ) cyclopenten-l- 
yl ] benzenesul f onamide ; 
4- [2- (2-cyanopyridin-5-yl) cyclopenten-l-yl] 

benzenesulf onamide; 
4- [2- (2-trif luoromethylpyridin-5-yl) cyclopenten-1- 
15 yl] benzenesulf onamide; 

2-f luoro-5- [2- [4- (methyl sulfonyl) phenyl] -4- 

methylcyclopenten-l-yl] pyridine ; 
2-f luoro-5- [2- [4- (methylsulf onyDphenyl] -4- 
ethylcyclopenten-l-yl] pyridine; 
20 2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4- (hydroxymethyl ) 
cyclopenten-l-yl ] pyridine; 
2-f luoro-5- [2- [4- (methylsulf onyDphenyl] -4- 
carbomethoxycyclopenten-l-yl ] pyridine ? 
2-f luoro-5- [2- [4- (methylsulf onyl ) phenyl] -4- 
25 f luorocyclopent en- 1-yl] pyridine ? 

2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4- 

( trif luoromethyl ) cyclopenten-l-yl ] pyridine ; 
2-f luoro-5- [2- [4- (methylsulf onyl ) phenyl] -4- 
carboxy eye lopent en- 1-yl] pyridine ; 
3 0 2-f luoro-5- [2- [4- (methylsulf onyl ) phenyl] -4- 

( f luoromethyl ) cyclopenten-l-yl] pyridine ; 
2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl] -4- 

methylcyclopenten-l-yl ] pyridine; 
2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl] -4- 
3 5 ethylcyclopent en-1 -yl ] pyridine ; 

2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl] -4- 
( hydroxymethyl ) cyclopenten-l-yl] pyridine ; 
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2 -trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] -4- 

carbomethoxycyclopenten-l-yl] pyridine; 
2 -trif luoromethyl-5- [2- [4- (methylsulf onyl) phenyl] -4- 

f luorocyclopent en- 1-yl] pyridine ; 
5 2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] -4- 

(trif luoromethyl ) cyclopenten-l-yl] pyridine; 
2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] -4- 

carboxy cyclopent en- 1-yl] pyridine ; 
2 -trif luoromethyl-5- [ 2 - [ 4- (methylsulf onyl ) phenyl ] -4- 
10 ( f luoromethyl) cyclopenten-l-yl] pyridine; 

4- [2- (2-fluoropyridin-5-yl) -4-methylcyclopenten-l-yl] 

benzenesul f onamide ; 
4- [2- (2-f luoropyridin-5-yl) -4-ethylcyclopenten-l-yl] 

benzenesul f onamide ; 
15 4- [2- (2-f luoropyridin-5-yl) -4- (hydroxymethyl ) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- (2-fluoropyridin-5-yl) -4-carbomethoxycyclopenten-l-yl] 

benzenesul f onamide ; 
4- [2- (2-fluoropyridin-5-yl) -4-f luorocyclopenten-l-yl] 

2 0 benzenesulf onamide; 

4- [2- (2-fluoropyridin-5-yl) -4- (trif luoromethyl ) cyclopenten- 
l-yl] benzenesulf onamide; 

4- [2- (2-f luoropyridin-5-yl ) -4-carboxycyclopenten-l-yl] 
benzenesulf onamide; 
25 4- [2- (2-f luoropyridin-5-yl) -4- ( f luoromethyl ) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (2 -trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 
4 , 4-dimethylcyclopenten-l-yl ] pyridine ; 

4- [2- (2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 

3 0 4, 4-diethylcyclopenten-l-yl] pyridine; 

4- [2- (2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 

4, 4-di (hydroxymethyl) cyclopenten-l-yl] pyridine; 
4- [2- (2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 

4 , 4-dicarbomethoxycyclopenten-l-yl ] pyridine ; 
35 4- [2- (2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 

4, 4-dif luorocyclopenten-l-yl] pyridine; 
4- [2- (2 -trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 

4, 4-di (trif luoromethyl) cyclopenten-l-yl] pyridine; 
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4- [2- (2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 

4 , 4-dicarboxycyclopenten-l-yl] pyridine; 
4- [2- (2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] - 

4 , 4-dif luoromethylcyclopenten-l-yl ] pyridine ; 
5 2-f luoro-5-I2- [4- (methylsulf onyl) phenyl] -4,4- 

dimethylcyclopenten-l-yl] pyridine; 
2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4 , 4- 

diethylcyclopenten-l-yl] pyridine; 
2-f luoro-5- [2- [4- (methylsulf onyl ) phenyl ] -4, 4- 
10 di (hydroxymethyl ) cyclopenten-l-yl] pyridine; 

2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4,4- 

dicarbomethoxy cyclopenten-l-yl] pyridine ; 
2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4, 4- 

dif luorocyclopenten-l-yl] pyridine; 
15 2-f luoro-5- [2- [4- (methylsulf onyl ) phenyl ] -4, 4- 

di ( trif luoromethyl) cyclopenten-l-yl] pyridine; 
2-fluoro-5- [2- [4- (methylsulf onyl ) phenyl] -4, 4- 

di ( f luoromethyl ) cyclopenten-l-yl] pyridine ; 
2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl] -4,4- 
2 0 dimethylcyclopenten-l-yl ] pyridine ; 

2 -trif luoromethyl-5- [2- [4- (methylsulf onyl) phenyl] -4,4- 

diethylcyclopenten-l-yl ] pyridine ; 
2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] -4,4- 

di (hydroxymethyl) cyclopenten-l-yl] pyridine; 
25 2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl ] -4, 4- 

dicarbomethoxy cyclopenten-l-yl] pyridine ; 
2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl] -4,4- 

dif luorocyclopenten-l-yl] pyridine ; 
2 -trif luoromethyl-5- [2- [4- (methylsulf onyl) phenyl] -4,4- 
30 di (trif luoromethyl) cyclopenten-l-yl] pyridine; 

2-trif luoromethyl-5- [2- [4- (methylsulf onyl) phenyl] -4,4- 

di (f luoromethyl) cyclopenten-l-yl] pyridine; 
4- [2- (2-f luoropyridin-5-yl) -4, 4-dimethylcyclopenten-l-yl] 

benzenesulf onamide ; 
35 4- [2- (2-f luoropyridin-5-yl) -4, 4-diethylcyclopenten-l-yl] 

benzenesulf onamide; 
4- [2- (2-f luoropyridin-5-yl) -4,4-di (hydroxymethyl) 

cyclopenten-l-yl ] benzenesulf onamide ; 
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4- [ 2 - ( 2 - f luoropyridin-5-yl ) -4 , 4-dicarbomethoxycyclopenten- 

1-yl] benzenesulfonamide; 
4-[2-(2-fluoropyridin-5-yl)-4,4-difluorocyclopenten-l-yl] 

benzenesulf onamide; 

4- [2- (2-f luoropyridin-5-yl) -4,4- 

di ( t ri f luoromethy 1 ) cyclopenten- 1 - 1 ] benzenesul f onamide ; 
4- [2- (2-fluoropyridin-5-yl) -4,4-di ( f luoromethy 1 ) 

cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (2-trif luoromethy lpyridin-5-yl ) -4 , 4- 

dimethylcyclopenten-l-yl] benzenesulf onamide; 
4- [2- (2-trif luoromethylpyridin-5-yl) -4, 4- 

diethylcyclopenten-l-yl] benzenesulf onamide; 
4- [2- (2-trif luoromethy lpyridin- 5 -yl) -4 , 4- 

di(hydroxymethyl) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (2-trif luoromethy lpyridin- 5 -yl ) -4, 4- 

dicarbomethoxy cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (2-trif luoromethy lpyridin- 5 -yl) -4 , 4- 

di f luorocyclopent en-1 -yl ] benzenesul f onamide ; 
4-[2- (2-trif luoromethy lpyridin-5-yl) -4,4- 

di ( t ri f luoromethy 1 ) cyclopent en-1 - 1 ] benzenesul f onamide ; 

4- [2- (2-trif luoromethy lpyridin-5-yl) -4 , 4- 

di (fluoromethyl) cyclopenten-l-yl] benzenesulf onamide; 

5- (2 -phenylcyclopenten-1 -yl > -2 - (methylsulf onyl ) pyridine ; 
5- [2- (4-fluorophenyl) cyclopenten-l-yl] -2- 

(methylsulf onyl ) pyridine; 
5- [2- (4-chlorophenyl) cyclopenten-l-yl] -2- 

( methylsulf onyl ) pyridine; 
5- [2- (4-methylphenyl) cyclopenten-l-yl] -2 - 

(methylsulf onyl ) pyridine; 
5- [2- ( 4 -cyanophenyl) cyclopenten-l-yl] -2- 

(methylsulf onyl) pyridine; 

5- [2- (4-trifluoromethylphenyl) cyclopenten-l-yl] -2- 

(methylsulf onyl ) pyridine; 
5 - ( 2 -phenylcyclopenten-l-yl ) pyridine-2 -sulfonamide ; 
5- [2- (4-fluorophenyl) cyclopent en-1 -yl] pyridine-2 - 

sulfonamide; 

5- [2- (4-chlorophenyl) cyclopenten-l-yl] pyridine-2 - 
sulfonamide; 
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5- [2- (4-methylphenyl) cyclopenten-l-yl ] pyridine-2- 
sulf onamide; 

5- [2- (4-cyanophenyl) cyclopenten-l-yl ] pyridine-2 - 
sulfonamide; 

5 5- [2- (4-trif luoromethylphenyl) cyclopenten-l-yl] pyridines- 
sulfonamide; 

5- [2- (4-f luorophenyl) -4-methylcyclopenten-l-yl ] -2- 

(methylsulf onyl) pyridine; 
5- [2- (4-f luorophenyl) -4-ethylcyclopenten-l-yl] -2- 
10 (methylsulf onyl) pyridine; 

5- [2- (4-f luorophenyl) -4- (hydroxymethyl ) cyclopenten-l-yl] -2- 

( methylsulf onyl ) pyridine; 
5- [2- (4-f luorophenyl ) -4-carbomethoxycyclopenten-l-yl] -2- 
( methylsulf onyl ) pyridine; 
15 5- [2- (4-f luorophenyl ) -4-f luorocyclopenten-l-yl] -2- 
( methylsulf onyl ) pyridine; 
5- [2- (4-f luorophenyl ) -4- ( trif luoromethyl ) cyclopenten-l-yl] - 

2- (methylsulf onyl ) pyridine; 
5- [2- (4-f luorophenyl) -4 -carboxy cyclopenten-l-yl] -2- 

2 0 (methylsulf onyl) pyridine? 

5- [2- ( 4-f luorophenyl ) -4- ( f luoromethyl ) cyclopenten-l-yl] -2- 

( methylsulf onyl ) pyridine; 
5- [2- (4-trif luoromethylphenyl) -4-methylcyclopenten-l-yl] -2- 

( methylsulf onyl ) pyridine; 
25 5- [2- (4-trif luoromethylphenyl) -4-ethylcyclopenten-l-yl] -2- 

(methylsulfonyl) pyridine ; 
5- [2- (4-trif luoromethylphenyl) -4- (hydroxymethyl ) 

cyclopenten-l-yl] -2- (methylsulf onyl ) pyridine; 
5- [2- (4-trif luoromethylphenyl) -4-carbomethoxycyclopenten-l- 

3 0 yl] -2- (methylsulf onyl) pyridine; 

5- [2- (4-trif luoromethylphenyl) -4-f luorocyclopenten-l-yl] -2- 
( methylsulf onyl) pyridine; 

5- [2- (4-trif luoromethylphenyl) -4- (trif luoromethyl) 
cyclopenten-l-yl] -2- (methy lsulf onyl) pyridine ; 
35 5- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] - 
2- (methylsulf onyl) pyridine ; 

5- [2- (4-trif luoromethylphenyl) -4- ( f luoromethyl ) cyclopenten- 
l-yl] -2- (methy lsulf onyl) pyridine; 



WO 95/11883 



PCI7US94/08047 



5- [2- (4-fluorophenyl) -4-methylcyclopenten-l-yl] pyridine-2- 
sulf onamide; 

5- [2- (4-fluorophenyl ) -4-ethylcyclopenten-l-yl] pyridines- 
sulfonamide; 

5 5- [2- (4-fluorophenyl) -4- (hydroxymethyl ) cyclopenten-l- 
yl] pyridine-2 -sulf onamide; 

5- [2- (4-fluorophenyl) -4-carbomethoxycyclopenten-l- 
yl] pyridine-2-sulf onamide; 

5 - [2 - (4-fluorophenyl) -4-f luorocyclopenten-l-yl] pyridine-2 - 
10 sulfonamide; 

5- [2- (4-fluorophenyl) -4- ( trif luoromethyl ) cyclopenten-l- 
yl] pyridine-2-sulf onamide; 

5- [2- (4-fluorophenyl) -4-carboxycyclopenten-l-yl ] pyridine-2 - 
sulfonamide; 

15 5- [2- (4-fluorophenyl) -4- ( f luoromethyl ) cyclopenten-1- 
yl] pyridine-2 -sulfonamide ; 
5- [2- (4-trif luoromethylphenyl) -4-methylcyclopenten-l- 
yl ] pyridine-2 -sulfonamide ; 
5- [2- (4-trif luoromethylphenyl) -4-ethylcyclopenten-l- 
20 yl] pyridine-2 -sulfonamide; 

5- [2- (4-trif luoromethylphenyl) -4- (hydroxymethyl) 

cyclopenten-l-yl ] pyridine-2 -sulfonamide ; 
5- [2- (4-trif luoromethylphenyl) -4-carbomethoxycyclopenten-l- 
yl ] pyridine-2 -sulfonamide ; 
25 5- [2- (4-trif luoromethylphenyl) -4-f luorocyclopenten-l- 
yl ] pyridine-2 -sulfonamide ; 
5- [2- (4-trif luoromethylphenyl) -4- (trif luoromethyl ) 

cyclopenten-l-yl ] pyridine-2-sulf onamide ; 
5- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l- 
3 0 yl] pyridine-2 -sulfonamide ; 

5- [2- (4-trif luoromethylphenyl) -4- (f luoromethyl) cyclopenten- 
l-yl] pyridine-2 -sulf onamide; 
5- [2- (4-fluorophenyl) -4 , 4-dimethylcyclopenten-l-yl] -2- 
(methylsulf onyl ) pyridine; 
35 5- [2- (4-fluorophenyl) -4, 4-diethylcyclopenten-l-yl ] -2- 
( methyl sulf onyl) pyridine; 
5- [2- (4-fluorophenyl) -4, 4-di (hydroxymethyl) cyclopenten-l- 
yl] -2- (methylsulfonyl) pyridine; 
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5- [2- (4-f luorophenyl ) -4, 4-dicarbomethoxycyclopenten-l-yl ] - 

2- (methylsulf onyl) pyridine; 
5- [2- (4-f luorophenyl ) -4, 4-dif luorocyclopenten-l-yl ] -2- 

( methylsulf onyl ) pyridine ; 
5 5- [2- (4-f luorophenyl) -4, 4-di ( trif luoromethyl ) cyclopenten-1- 

yl] -2- (methylsulf onyl) pyridine; 
5- [2- (4-f luorophenyl) -4, 4-di ( f luoromethyl ) cyclopenten-1- 

yl] -2- (methylsulf onyl) pyridine; 
5- [2- (4-trif luoromethylphenyl) -4, 4-dimethylcyclopenten-l- 
10 yl] -2- (methylsulf onyl) pyridine; 

5- [2- (4-trif luoromethylphenyl ) -4 , 4-diethylcyclopenten-l- 

yl] -2- (methylsulf onyl ) pyridine ; 
5- [2- (4-trif luoromethylphenyl) -4, 4-di (hydroxymethyl ) 

cyclopenten-l-yl] -2- (methylsulf onyl ) pyridine ; 
15 5- [2- (4-trif luoromethylphenyl) -4, 4- 

dicarbomethoxycyclopenten-l-yl] -2- (methylsulf onyl ) 

pyridine ; 

5- [2- (4-trif luoromethylphenyl ) -4 , 4-dif luorocyclopenten-l- 
yl] -2- (methylsulf onyl) pyridine; 
20 5- [2- (4-trif luoromethylphenyl) -4, 4-di (trif luoromethyl) 
cyclopenten-l-yl] -2- (methylsulf onyl) pyridine; 

5- [2- (4-trif luoromethylphenyl) -4, 4-di { f luoromethyl ) 
cyclopenten-l-yl] -2- (methylsulf onyl ) pyridine ; 

5- [2- (4-f luorophenyl ) -4, 4-dimethylcyclopenten-l- 

2 5 yl] pyridine-2 -sulfonamide ; 

5- [2- (4-f luorophenyl ) -4 , 4-diethylcyclopenten-l-yl ] pyridine- 
2 -sulfonamide ; 

5- [2- (4-f luorophenyl ) -4, 4-di (hydroxymethyl) cyclopenten-l- 
yl ] pyridine-2 -sulfonamide ; 
30 5- [2- (4-f luorophenyl) -4 , 4-dicarbomethoxycyclopenten-l- 
yl ] pyridine-2 -sulfonamide ; 

5- [2- (4-f luorophenyl ) -4, 4-dif luorocyclopenten-l- 
yl] pyridine-2 -sulfonamide ; 

5- [2- (4-f luorophenyl) -4, 4-di (trif luoromethyl ) cyclopenten-1- 

3 5 yl] pyridine-2 -sulfonamide; 

5- [2- (4-f luorophenyl) -4, 4-di (f luoromethyl) cyclopenten-l- 
yl ] pyridine-2 -sulfonamide ; 
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5- [ 2 - ( 4-trif luoromethylphenyl ) -4 , 4 -dimethyl eye lopent en- 1- 

yl ] pyridine-2 -sulfonamide ; 
5- [2- (4-trif luoromethylphenyl) -4 , 4-diethylcyclopenten-l-yl ] 
pyridine-2 -sulfonamide; 
5 5- [2 - (4-trif luoromethylphenyl) -4, 4-di (hydroxymethyl ) 
cyclopenten-l-yl ] pyridine-2-sulf onamide ; 
5- [2- (4-trif luoromethylphenyl ) -4,4- 

dicarbomethoxycyclopenten-l-yl ] pyridine-2 -sulfonamide ; 
5- [2- (4-trif luoromethylphenyl) -4, 4-dif luorocyclopenten-1- 
0 yl] pyridine-2 -sulfonamide ; 

5- [2- ( 4-trif luoromethylphenyl ) -4, 4-di ( trif luoromethyl ) 

cyclopenten-l-yl] pyridine-2 -sulfonamide; and 
5- [2- ( 4-trif luoromethylphenyl ) -4 , 4-di ( f luoromethyl ) 
cyclopenten-l-yl] pyridine-2-sulf onamide . 

5 

Within Formula I there is a fifth subclass of 
compounds of high interest represented by Formula VI : 




wherein each of R 1 and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl; 

wherein R 5 is selected from alkylsulf onyl , 
25 haloalkylsulfonyl and sul-famyl; and 

wherein each of R 3 , R 4 , R 6 , R 7 , R 8 , R 9 , R 11 and 
R 12 is independently selected from hydrido, halo, alkyl, 
alkylthio, cyano, haloalkyl, alkoxy, haloalkoxy, 
hydroxyalkyl and alkoxyalkyl; or a pharmaceutically- 
3 0 acceptable salt thereof. 
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A preferred class of compounds consists of those 
compounds of Formula VI wherein each of R 1 and R 2 is 
independently selected from lower alkyl , hydrido, lower 
hydroxyalkyl , halo, lower haloalkyl, lower alkoxycarbonyl 
5 and carboxyl ; wherein R 5 is selected from lower 

alkylsulf onyl , lower haloalkylsulf onyl and sulfamyl; and 
wherein each of R 3 , R 4 , R 6 , R 7 , R 8 , R 9 , R 11 and R 12 is 
independently selected from hydrido, halo, lower alkyl, 
lower alkylthio, cyano, lower haloalkyl, lower alkoxy, 
10 lower haloalkoxy, lower hydroxyalkyl and lower alkoxyalkyl . 

A class of compounds of particular interest 
consists of those compounds of Formula VI wherein each of 
Rl and R 2 is independently selected from hydrido, methyl, 
15 ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- 

butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, 
iodo, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl, trichloromethyl , 
pentaf luoroethyl , heptaf luoropropyl, dif luorochloromethyl, 

2 0 dichlorof luoromethyl , dif luoroethyl, dif luoropropyl , 

dichloroethyl , dichloropropyl , methoxycarbonyl , 
ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl; wherein R 5 is selected from 

25 methylsulf onyl , ethylsulf onyl , trif luoromethylsulf onyl and 
sulfamyl; and wherein each of R 3 , R 4 , R 6 , R 7 , R 8 , r9 , r11 
and R 12 is independently selected from hydrido, fluoro, 
chloro, bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, 
isopropyl, isobutyl, tert-butyl, pentyl, hexyl, methylthio, 

30 cyano, f luoromethyl, dif luoromethyl, trif luoromethyl , 
chloromethyl, dichloromethyl, trichloromethyl, 
pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl, dif luoropropyl , 
dichloroethyl, dichloropropyl, methoxy, ethoxy, propoxy, 

3 5 butoxy, isopropoxy, tert-butoxy, methylenedioxy , 

trif luoromethoxy , hydroxymethyl, methoxymethyl , 
ethoxymethyl , isopropoxymethyl, tert-butoxymethyl, 
propoxyethyl , butoxymethyl , isobutoxymethyl , pentoxymethyl , 
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methylsulf onyl , ethylsulf onyl , trif luoromethylsulf onyl and 
sulf amy! . 

A family of specific compounds of particular 
5 interest within Formula VI consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

4- [2- [4- (methylsulfonyl)phenyl]cyclopenten-l-yl]pyridine; 
4- [2- ( 4-pyridinyl ) cyclopenten-l-yl ] benzenesulf onamide ; 
10 4- [2- [4- (methylsulfonyl)phenyl] -4 , 4-dimethylcyclopenten-l- 
yl] pyridine; 

4- [2- [4- (methylsulf onyl) phenyl] -4, 4-diethylcyclopenten-l- 
yl ] pyridine; 

4- [2- [4- (methylsulf onyl) phenyl] -4,4- 
15 di (hydroxymethyl ) cyclopenten- 1-yl ] pyridine ; 

4- [2- [4- (methylsulf onyl) phenyl] -4, 4- 

dicarbomethoxycyclopenten-l-yl ] pyridine; 

4- [2- [4- (methylsulf onyl) phenyl] -4, 4-dif luorocyclopenten-l- 
yl] pyridine; 
20 4- [2- [4- (methylsulf onyDphenyl] -4,4- 

di ( trif luoromethyl ) cyclopenten-l-yl ] pyridine ; 

4- [2- [4- (methylsulf onyDphenyl] -4 , 4- 

di ( f luoromethyl) cyclopenten- 1-yl] pyridine; 

4- [2- [4- (pyridinyl ) phenyl] -4 , 4-dimethylcyclopenten-l- 
25 yl] benzenesulf onamide; 

4- [2- [4- (pyridinyl) phenyl] -4 , 4-diethylcyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- [4- (pyridinyl ) phenyl] -4, 4-di (hydroxymethyl) 
cyclopenten-1 -yl ] benzenesul f onamide ; 
30 4- [2- [4- (pyridinyl) phenyl] -4, 4-di carbomethoxy cyclopenten-l- 
yl ] benzenesul f onamide ; 

4- [2- [4- (pyridinyl) phenyl] -4, 4-dif luorocyclopenten-l- 
yl ] benzenesul f onamide ; 

4- [2- [4- (pyridinyl) phenyl] -4, 4-di (trif luoromethyl) 
35 cyclopenten-l-yl] benzenesulf onamide; and 

4- [2- [4- (pyridinyl) phenyl] -4, 4-di ( f luoromethyl ) cyclopenten- 
l-yl ] benzenesulf onamide . 
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Where used, either alone or within other terms 
such as "haloalkyl", " alkoxyalkyl " and "hydroxyalkyl " , the 
term "alkyl" embraces linear or branched radicals having 
one to about twenty carbon atoms or, preferably, one to 
5 about twelve carbon atoms. More preferred alkyl radicals 
are "lower alkyl" radicals having one to about ten carbon 
atoms. Most preferred are lower alkyl radicals having one 
to about five carbon atoms. Examples of such radicals 
include methyl, ethyl, n-propyl, isopropyl, n-butyl, 

10 isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl, hexyl, 
octyl and the like. The term "hydrido" denotes a single 
hydrogen atom (H) . This hydrido radical may be attached, 
for example, to an oxygen atom to form a hydroxyl radical 
or two hydrido radicals may be attached to a carbon atom to 

15 form a methylene (-CH2-) radical. The term "halo" means 
halogens such as fluorine, chlorine, bromine or iodine. 
The term "haloalkyl" embraces radicals wherein any one or 
more of the alkyl carbon atoms is substituted with halo as 
defined above. Specifically embraced are monohaloalkyl , 

2 0 dihaloalkyl and polyhaloalkyl radicals. A monohaloalkyl 

radical, for one example, may have either a bromo, chloro 
or a f luoro atom within the radical . Dihalo and 
polyhaloalkyl radicals may have two or more of the same 
halo atoms or a combination of different halo radicals. 

2 5 More preferred haloalkyl radicals are "lower haloalkyl" 

radicals having one to six carbon atoms. Examples of such 
lower haloalkyl radicals include f luoromethyl , 
dif luoromethyl , trif luoromethyl , chloromethyl , 
dichloromethyl , trichloromethyl, pentaf luoroethyl , 

3 0 heptaf luoropropyl, dif luorochloromethyl, 

dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl and dichloropropyl . The term "hydroxyalkyl" 
embraces linear or branched alkyl radicals having one to 
about ten carbon atoms any one of which may be substituted 
3 5 with one or more hydroxyl radicals. More preferred 

hydroxyalkyl radicals are "lower hydroxyalkyl" radicals 
having one to six carbon atoms . Examples of such lower 
hhydroxyalkyl radicals include hydroxymethyl , 2- 
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hydroxyethyl , 4 -hydroxybutyl and 6-hydroxyhexyl . The terms 
"alkoxy" and " alkoxyaikyl " embrace linear or branched oxy- 
containing radicals each having alkyl portions of one to 
about ten carbon atoms. More preferred alkoxy radicals are 
5 "lower alkoxy" radicals having one to six carbon atoms. 
Examples of such lower alkoxy radicals include methoxy, 
ethoxy, propoxy, butoxy, isopropoxy, tert-butoxy and 
methyl enedioxy . The term "alkoxyaikyl" also embraces alkyl 
radicals having two or more alkoxy radicals attached to the 

10 alkyl radical, that is, to form monoalkoxyalkyi and 

dialkoxyalkyl radicals. More preferred alkoxyaikyl radicals 
are "lower alkoxyaikyl" radicals having alkyl radicals of 
one to six carbon atoms. Examples of such lower alkoxyaikyl 
radicals include methoxymethyl , methoxyethyl and the like. 

15 The "alkoxy" or "alkoxyaikyl" radicals may be further 

substituted with one or more halo atoms, such as fluoro, 
chloro or bromo, to provide haloalkoxy or ha loalkoxy alkyl 
radicals. The term "alkylthio" embraces radicals containing 
a linear or branched alkyl radical, of one to about ten 

2 0 carbon atoms attached to a divalent sulfur atom, such as a 
methythio radical . More preferred alkylthio radicals are 
"lower alkylthio" radicals having alkyl radicals of one to 
six carbon atoms. Examples of such lower alkylthio radicals 
include methylthio, ethylthio, propylthio, butylthio and 

25 hexylthio. The term "aryl" embraces aromatic radicals such 
as phenyl, naphthyl and biphenyl . Preferred aryl radicals 
are those consisting of one, two, or three benzene rings. 
The term "sulfonyl", whether used alone or linked to other 
terms such as alkylsulf onyl , denotes respectively divalent 

30 radicals -SO2-. "Alkylsulf onyl " embraces alkyl radicals 

attached to a sulfonyl radical, where alkyl is defined as 
above. More preferred alkylsulf onyl radicals are "lower 
alkylsulf onyl" radicals having alkyl radicals of one to six 
carbon atoms. Examples of such lower alkylsulf onyl radicals 
35 include methyl sulfonyl and ethylsulf onyl . The term 

"haloalkylsulf onyl " embraces haloalkyl radicals attached to 
a sulfonyl radical, where haloalkyl and alkyl are defined 
as above. More preferred haloalkylsulf onyl radicals are 
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"lower haloalkylsulf onyl " radicals having lower haloalkyl 
radicals as described above. Examples of such lower 
haloalkylsulf onyl radicals include f luoromethylsulf onyl and 
trif luoromethylsulf onyl . The terms "sulfamyl" or 
" sulf onamidyl " denotes a sulfonyl radical substituted with 
an amine radical, forming a sulfonamide (-SO2NH2). The term 
"carboxyl", whether used alone or with other terms, denotes 
-CO2H. The term " alkoxycarbonyl " means a radical 
containing an alkoxy radical, as defined above, attached 
via a carbon atom to a "carbonyl" radical (C=0) . More 
preferred alkoxycarbonyl radicals are "lower 
alkoxycarbonyl" radicals having lower alkoxy radicals as 
described above. Examples of such "lower alkoxycarbonyl" 
radicals include me thoxy carbonyl , ethoxycarbonyl , 
i s op ropoxy carbonyl , tertbutoxycarbonyl , propoxycarbonyl , 
butoxycarbonyl , isobutoxycarbonyl , pentoxycarbonyl and 
tert-butoxycarbonyl ( (CH3)3C02C-) . 

The present invention comprises a pharmaceutical 
composition for the treatment of inflammation and 
inflammation-associated disorders, such as arthritis, 
comprising a therapeutically-ef f ective amount of a compound 
of Formula I in association with at least one 
pharmaceutically-acceptable carrier, adjuvant or diluent. 
5 

The present invention also comprises a 
therapeutic method of treating inflammation or 
inflammation-associated disorders in a subject, the method 
comprising administering to a subject having such 
0 inflammation or disorder a therapeutically-ef f ective amount 
of a compound of Formula I. 

Also included in the family of compounds of 
Formula I are isomeric forms including diastereoisomers and 
5 the pharmaceutically-acceptable salts thereof. The term 
"pharmaceutically-acceptable salts" embraces salts commonly 
used to form alkali metal salts and to form addition salts 
of free acids or free bases . The nature of the salt is not 
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critical, provided that it is pharmaceutically-acceptable. 
Suitable pharmaceutically-acceptable acid addition salts of 
compounds of Formula I may be prepared from an inorganic 
acid or from an organic acid. Examples of such inorganic 
5 acids are hydrochloric, hydrobromic, hydroiodic, nitric, 
carbonic, sulfuric and phosphoric acid. Appropriate 
organic acids may be selected from aliphatic, 
cycloaliphatic , aromatic, araliphatic, heterocyclic, 
carboxylic and sulfonic classes of organic acids, example 

10 of which are formic, acetic, propionic, succinic, glycolic, 
gluconic, lactic, malic, tartaric, citric, ascorbic, 
glucuronic, maleic, fumaric, pyruvic, aspartic, glutamic, 
benzoic, anthranilic, mesylic, salicyclic, salicyclic, p- 
hydroxybenzoic , phenylacetic , mandelic, embonic (pamoic) , 

15 methanesulf onic , ethanesulf onic , benzenesulf onic , 

pantothenic, 2 -hydroxyethanesulf onic , toluenesulf onic , 
sulfanilic, cyclohexylaminosulf onic , stearic, algenic, p- 
hydroxybutyric , salicyclic, galactaric and galacturonic 
acid. Suitable pharmaceutically-acceptable base addition 

2 0 salts of compounds of Formula I include metallic salts made 
from aluminum, calcium, lithium, magnesium, potassium, 
sodium and zinc or organic salts made from N, N ' - 
dibenzylethylenediamine, chloroprocaine, choline, 
diethanolamine , ethyl enediamine, meglumine (N- 

25 methyl glucamine) and procaine. All of these salts may be 
prepared by conventional means from the corresponding 
compound of Formula I by reacting, for example, the 
appropriate acid or base with the compound of Formula I . 
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GENERAL SYNTHETIC PROCEDURE S 

The compounds of the invention can be 
5 synthesized according to the following procedures of 
Schemes I -XXII, wherein the R^-R 12 substituents are as 
defined for Formula I, above, except where further 
noted. 

Scheme I 



O CI Br 



10 



6 




PCU 1. Bp, „^ Br 



CH 2 C1 2 \ I 2. KO(CH 3 ) 3 \ I 



Synthetic Scheme I shows the preparation of 
1 , 2-dibromocyclopentene (3) in two steps from 
commercially available cyclopentanone (1) using a 

15 procedure similar to the one developed by Montgomery, 
et al., [J.Am.Chem.Soc. , 87, 1917 (1965)]. In step 
one, chlorination with phosphorus pentachloride gives 
1-chlorocyclopentene (2) . In step two, bromination of 
2, followed by the elimination of hydrogen chloride on 

20 treatment with potassium tert-butoxide, provides 3. 
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Scheme II 



Br. rn tt HOC-,H 5 , 
\ r LU 2 H Ts0H _ A 



X 



Br^CHO PhCH, 
4 




SOCl 2 , 
DMF 



Br> V^\/ C0 2 CH 3 ^ CH 2 (C0 2 CH3)2 Br SjpCH 2 Cl 
BT ^y" CO0CH3 NaH. DMF Br ^CH 2 Cl 

8 7 

Synthetic Scheme II shows the preparation 
of 1 , 2 -dibromo-4 , 4-dicarbomethoxycyclopentene (8) in 
5 four steps from commercially available mucobromic acid 
(4) using a procedure similar to the one developed by 
Lerstrub, et al . , [Syn. Metals, 11, 647 (1987)]. In 
step one, mucobromic acid is converted to its ethyl 
ester 5 on treatment with ethanol in toluene at reflux 

10 in the presence of p-toluenesulf onic acid (TsOH) . In 
step two, reduction of 5 with diisobutylaluminum 
hydride (DIBAL) in methylene chloride gives the diol 
6. In step three, the diol 6 is reacted with thionyl 
chloride in dimethyl formamide (DMF) to give the 

15 corresponding dichloride 7. In step four, the 

dichloride 7 is dialkylated with the dianion of methyl 
malonate to give 8. 
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Scheme III 



Br 




Br 




,C0 2 CH 3 



1. LiOH/THF 



,C0 2 H 
'C0 2 H 



Br 



C0 2 CH 3 



2. H + 



Br 



8 



9 



DEBAL 



Br 



Np-\,CH 2 OH 



Br 



10 



Synthetic Scheme III shows the preparation 



of 1 , 2-dibromo-4 , 4-dicarboxycyclopentene (9) and 1,2- 
5 bromo-4 , 4-di (hydroxymethyl) cyclopentene (10) from 

synthetic intermediate 8 (prepared in Synthetic Scheme 
II) . Reaction of 8 with lithium hydroxide in 
tetrahydrof uran (THF) followed by careful 
acidification at 0°C gives the diacid 9; treatment 
10 with DIBAL gives the corresponding diol 10. 
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Scheme IV 



Br 



Br 




Br 




A 



Br 



CO.H 



9 



11 



SeF 4 A 
CF 2 C1CFC1 2 



Br 




■CF 3 



Br 



CF 3 



12 



Synthetic Scheme IV shows the preparation 



of 1 , 2 -dibromo-4-carboxycyclopentene (11) and 1,2- 
5 dibromo-4, 4 -bis (trif luoromethyl) cyclopentene (12) from 
synthetic intermediate 9 (prepared in Synthetic Scheme 
III) . On heating, the diacid 9 is converted to the 
monoacid 11; treatment with selenium tetraf luoride in 
1, 1, 2-trichlorotrif luoroethane at reflux gives the 
10 bistrif luoromethyl analog 12. 
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Scheme V 

BrN |pV < CH 2 OH PAST t Br VV CH2F 

10 13 



TsCl, 
pyridine 



Br 



ch 2OTs 

Br ^<V CH 2 OTs 
14 



Nal, A 
DMF/H 2 0 



Br v Br. 

— V CH 2 I NaBH 3 CN, ^ \p\CH 3 

Br ^^/ CH 2 I HMPA Br -^^/ CH 3 

15 16 

Synthetic Scheme V shows the preparation of 
1, 2 -dibromo-4 , 4-di ( f luoromethyl) cyclopentene (13) and 
5 1, 2 -dibromo-4, 4-dimer.hylcyclopentene (16) from 
synthetic intermediate 10 (prepared in Synthetic 
Scheme III) . Treatment of the diol 10 with 
diethylaminosulfurtrif luoride (DAST) in methylene 
chloride gives the corresponding fluoromethyl analog 
10 13. Reaction of 10 with p-toluenesulf onyl chloride 
(TsCl) in the presence of pyridine gives the 
ditosylate 14. Reaction of 14 with sodium iodide in 
DMF/water (3:1) at 150°C gives the di ( iodomethyl ) 
analog 15 which is subsequently reduced with sodium 
15 cyanoborohydride to give the dimethyl analog 16 . 
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Scheme VI 



> 



\pCH 2 Cl H 3 CSCH 2 SOCH 3 f V\ / SCH 3 

Br ^CH 2 Cl KH, THF " Br -Xy%OCH 3 



7 



17 



9N 
H,S0 4 



Br-^-/ F CFC1 2 CC1F 2 ,A Br-"^' 

19 18 

Synthetic Scheme VI shows the preparation 
5 of 1 , 2-dibromo-4 , 4-dif luorocyclopentene (19) from 

synthetic intermediate 7 (prepared in Synthetic Scheme 
II) . Using a procedure similar to the one developed 
by Ogura, et al . , [Tetrahedron Lett., 32, 2767 
(1975)], the dianion of methyl methyl thiomethyl 

10 sulfoxide (generated by potassium hydride in THF) is 
reacted- with 7 to give the dimethyl dithioacetal S- 
oxide 17. Subsequent hydrolysis with 9 N sulfuric 
acid gives the corresponding ketone 18. Reaction of 
18 with selenium tetraf luoride in 1,1,2- 

15 trichlorotrif luoroethane at reflux gives the 4,4- 
difluoro analog 19. 
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Scheme VII 



R 



Br 



20 



I. n-BuLi. THF. -78 °C 



2. B(OCH 3 ) 3 

3. H 3 0 + 



R R 3 
5 -^"^-B(OH) 2 



R c 



21 



R 11 R 12 



Br 



22 



1. n-BuLi, THF, -78 °C 


2. B(OCH 3 ) 3 

3. H 3 0 + 




B(OH) 2 



R 11 R 12 
23 



R 8 

R 11 R 12 



1. n-BuLi, THF, -78 °C 
Br 

2. B(OCH 3 ) 3 

3. H 3 0 + 



24 



R 10 -^^-B(OH) 2 



,11 



,12 



25 




1. n-BuLi. THF, -78 °C 


2. B(OCH 3 ) 3 

3. H 3 0 + 



27 



10 



Synthetic Scheme VII shows the preparation 
of the prerequisite substituted phenylboronic acids 21 
and substituted pyridinylboronic acids 23, 25, and 27 
from the available bromides 20, 22, 24, and 26, 
respectively. Halogen-metal interchange in THF at 
-78°C generates the corresponding organolithium 
reagents which are reacted with trimethyl borate. 
Hydrolysis with 3N hydrochloric acid provides the 
substituted phenylboronic acids 21 and the substituted 
pyridinylboronic acids 23, 25, and 27, respectively. 
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1. n-BuLi. THF. -78 °C 

2. (CH 3 ) 3 SnCl 
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R 3 -\ /-Sn(CH 3 ) 3 
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1. n-BuLi, THF. -78 °C 


2. (CH 3 ) 3 SnCI 




Sn(CH 3 ) 3 
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1. n-BuLi, THF. -78 °C 


2. (CH 3 ) 3 SnCl 



,10 



-^~^-Sn(CH 3 ) 3 



R 



12 
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1. n-BuLi. THF. -78 °C 

2. (CH 3 ) 3 SnCl 



N^~^-Sn(CH 3 ) 3 



R 11 R 
35 



Synthetic Scheme VIII shows the preparation 
of the prerequisite substitutedphenyltrimethyltin 
analogs 29 and substitutedpyridinyltrimethyltin 
analogs 31, 33, and 35 from the available bromides 28, 

10 30, 32, and 34, respectively. Halogen-metal 
interchange in THF at -78°C generates the 
organolithium reagents which are reacted with 
trimethyltin chloride. Purification provides the 
substitutedphenyltrimethyltin analogs 29 and the 

15 substitutedpyridinyltrimethyltin analogs 31, 33, and 
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35, respectively. 

Scheme IX 




41 



Synthetic Scheme IX shows the four step 
procedure for the preparation of 1 , 2-diaryl-4 , 4- 
disubstitutedcyclopentene ant i- inflammatory agents 41 
from the available bromides 20 using a sequential 
coupling procedure which is similar to the coupling 
procedure developed by Negishi, et al . , [J. Org. Chem. , 
42., 1821 (1977)]. In step one, halogen-metal 
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interchange of 20 with n-butyllithium in THF at -7 8°C 
gives the corresponding organolithium reagents which 
subsequently react with zinc chloride to give the 
organozinc reagents 36. In step two, the organozinc 
5 reagents 36 are coupled with the 1 , 2 -dibromo-4 , 4- 

disubstitutedcyclopentenes 37 (prepared in Synthetic 
Schemes I-IV) in the presence of a Pd° catalyst, e.g., 
tetrakis (triphenylphosphine) palladium (0), to give the 
monocoupled bromides 38 (after separation from the 

10 biscoupled by-product). In step three, the bromides 
38 are treated as above to give the organozinc 
reagents 39. In step four, the monocoupled organozinc 
reagents 39 are coupled with the arylbromides 40 
(which can be identical with 20 when R 3 =R 8 , R 4 =R 9 , 

15 R 5 =R 10 , R 6 =R 1:L , and R 7 =R 12 ) to give the 1 , 2-diaryl-4 , 4- 
disubstitutedcyclopentene anti-inflammatory agents 41 
of this invention. 
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5 Synthetic Scheme X shows the two step 

procedure for the preparation of 1, 2-diaryl-4, 4- 
disubstitutedcyclopentene anti-inflammatory agents 41 
from 1 , 2-dibromo-4 , 4-disubstitutedcyclopentenes 37 
(prepared in Synthetic Scheme I-VI) and substituted 

10 phenylboronic acids 21 and 42 (prepared in Synthetic 
Scheme VII) using a sequential coupling procedure 
which is similar to the coupling procedure developed 
by Suzuki, et al . , [Syn. Common., 11, 513 (1981)]. In 
step one, the dibromides 37 are treated with the 

15 boronic acids 21 in toluene at reflux in the presence 
of Pd c catalyst, e.g., 

tetrakis ( triphenylphosphine) palladium (0), and 2M 
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sodium carbonate to give the monocoupled bromides 38 
(after separation from the biscoupled by-product) . In 
step two, the monocoupled bromides 38 are coupled as 
above with the boronic acids 42 (which can be 
5 identical with 21 when R 3 =R 8 , R 4 =R 9 , R 5 =R 10 , R 6 =R n # 
and R 7 =R 12 ) give the 1 , 2-diaryl-4 , 4- 

disubstitutedcyclopentene anti-inflammatory agents 41 
of this invention. 

io Scheme XI 

R 6 R 5 




41 



Synthetic Scheme XI shows the two step 
15 procedure for the preparation of 1 , 2-diaryl-4 , 4- 

disubstitutedcyclopentene anti-inflammatory agents 41 
from 1 , 2-dibromo-4 , 4-disubstitutedcyclopentenes 37 
(prepared in Synthetic Scheme I -IV) and 
substitutedphenyltrimethyltin analogs 29 and 43 
2 0 (prepared in Synthetic Scheme VII) using a sequential 
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coupling procedure which is similar to the coupling 
procedure developed by Stille, et al . , 

[J.Am.Chem.Soc. , 101 . 4992 (1979))]. In step one, the 
dibromides 37 are treated with the trimethyltin 
5 analogs 29 in toluene at reflux in the presence of a 
Pd° catalyst, e.g., 

tetrakis (triphenylphosphine) palladium (0), to give the 
monocoupled bromides 38 (after separation from the 
biscoupled by-product). In step two, the monocoupled 
10 bromides 38 are coupled as above with the trimethyltin 
analogs 43 (which can be identical with 29 when R 3 =R 8 , 
R 4 =R 9 , R 5 =R 10 , R 6 =R 11 , and R 7 =R 12 ) to give the 1,2- 
diaryl-4 , 4-disubstitutedcyclopentene ant i- inflammatory 
agents 41 of this invention. 




20 Synthetic Scheme XII shows the three step 

preparation of l-aryl-2- (2-pyridinyl) -4, 4- 
disubstitutedcyclopentene ant i- inflammatory agents 46 
from l,2-dibromo-4,4-disubstitutedcyclopentenes 37 
(prepared in Synthetic Scheme I-IV) and the available 
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2-bromopyridines 22. In seep one, halogen-metal 
interchange of 22 with n-butyllithium in THF at -78°C 
gives the 2-lithiopyridines which subsequently react 
with zinc chloride to give the corresponding 2- 
5 pyridinylzinc reagents 44. In step two, a Negishi 
coupling (see Synthetic Scheme IX) of the 2- 
pyridinylzinc reagents 44 with 37 gives the 
monocoupled 2-pyridinyl bromides 45 (after separation 
from the biscoupled by-product) . In step three, a 

10 Suzuki coupling (see Synthetic Scheme X) of the 

monocoupled 2-pyridinyl bromides 45 with substituted 
phenylboronic acids 21 (prepared in Synthetic Scheme 
VII) gives the 1 -ary 1-2- (2-pyridinyl) -4 , 4- 
disubstitutedcyclopentene anti-inflammatory agents 46 

15 of this invention. 

Scheme XIII 




Synthetic Scheme XIII shows the three step 
preparation of l-aryl-2- ( 3-pyridinyl ) 4 , 4- 
disubstitutedcyclopentene anti-inflammatory agents 49 
from 1, 2-dibromo-4, 4-disubstitutedcyclopentenes 37 
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(prepared in Synthetic Scheme I-IV) and the available 
3 -bromopyridines 24. In step one, halogen-metal 
interchange of 24 with n-butyllithium in THF at -7 8°C 
gives the 3 -lithiopyridines which subsequently react 
5 with zinc chloride to give the corresponding 3- 
pyridinylzinc reagents 47. In step two, a Negishi 
coupling (see Synthetic Scheme IX) of the 3- 
pyridinylzinc reagents 47 with 37 gives the 
monocoupled 3-pyridinyl bromides 48 (after separation 

10 from the biscoupled by-product) . In step three, a 
Suzuki coupling (see Synthetic Scheme X) of the 
monocoupled 3-pyridinyl bromides 48 with substituted 
phenylboronic acid 21 (prepared in Synthetic Scheme 
VII) gives the l-aryl-2- (3-pyridinyl ) -4 , 4- 

15 disubstitutedcyclopentene anti-inflammatory agents 49 
of this invention. 

Scheme XIV 




Synthetic Scheme XIV shows the three step 
preparation of l-aryl-2- (4-pyridinyl) -4, 4- 
disubstitutedcyclopentene anti -inflammatory agents 52 
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from 1 , 2-dibromo-4 , 4-disubstitutedcyclopentenes 37 
(prepared in Synthetic Scheme I-IV) and the available 
4-bromopyridines 26. In step one, halogen-metal 
interchange of 26 with n-butyllithium in THF at -78°C 
5 gives the 4-lithiopyridines which subsequently react 
with zinc chloride to give the corresponding 4- 
pyridinylzinc reagents 50. In step two, a Negishi 
coupling (see Synthetic Scheme IX) of the 4- 
pyridinylzinc reagents 50 with 37 gives the 

10 monocoupled 4-pyridinyl bromides 51 (after separation 
from the biscoupled by-product) . In step three, a 
Suzuki coupling (see Synthetic X) of the monocoupled 
4-pyridinyl bromides 51 with substituted phenylboronic 
acids 21 (prepared in Synthetic Scheme VII) gives the 

15 l-aryl-2- (4-pyridinyl ) -4 , 4-disubstitutedcyclopentene 
anti-inflammatory agents 52 of this invention. 
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Scheme XV 




R 6 

53 



1. Cl-CO-OCH 2 CH(CH 3 ) 2 , THF , 

0 °C, N(C 2 H 5 ) 3 

2. HN ( CHi ) OCH3 HC1, N(C 2 H 5 ) 3 



R 4 ' 
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OCH 3 

CH 3 



CH 3 MgBr , 
THF, 0 °C 
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55 



(CH 3 ) 3 Si-Cl, Nal, 
N(C 2 H 5 ) 3 , CH 3 CN 

^Si (CH 3 ) 3 
R 3 0 



WO 95/11883 



PCTVUS94/08047 



Synthetic Scheme XV shows the three step 
procedure used to prepare the phenyl silyl enol ethers 
56 from commercially available benzoic acids 53. In 

5 step one, a THF solution at 0°C of the benzoic acids 
53 and two equivalents of triethylamine are 
sequentially treated with isobutyl chlorof ormate and 
N-hydroxymethyl-N-methylamine hydrochloride to give 
the Weinreb amides 54 [see: S. Nahm and S.M. Weinreb, 

0 Tetrahedron Lett., 21, 3815 (1981)]. In step two, the 
amides 54 are reacted with methylmagnesium bromide to 
give the corresponding acetophenones 55. In step 
three, the acetophenones 55 are treated with 
chlorotrimethylsilane in acetonitrile in the presence 

5 of triethylamine and sodium iodide to give the 
corresponding phenyl silyl enol ethers. 56. 
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Scheme XVI 
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Cl-CO-OCH,CH(CH 3 ) 2 , THF, 

0 °C, N<C 2 H 5 ) 3 
HN(CH 3 )OC&3 HC1, N(C 2 H 5 ) 3 
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CH 3 



CH 3 MgBr, 
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N(C 2 H 5 ) 3 , CH 3 CN 
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Synthetic Scheme XVI shows the three step 
procedure used to prepare the phenyl silyl enol ethers 
60 from commercially available benzoic acids 57. In 
5 step one, a THF solution at 0°C of the benzoic acids 
57 and two equivalents of triethylamine are 
sequentially treated with isobutyl chlorof ormate and 
N-hydroxymethyl-N-methylamine hydrochloride to give 
the Weinreb amides 58. In step two, the amides 58 are 
10 reacted with methylmagnesium bromide to give the 

corresponding acetophenones 59. In step three, the 
acetophenones 59 are treated with 

chlorotrimethylsilane in acetonitrile in the presence 
of triethylamine and sodium iodide to give the 
15 corresponding phenyl silyl enol ethers 60. 
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Scheme XVII 




1. Cl-CO-OCH 2 CH{CH 3 )2, THF, 

0 °C, N(C 2 H 5 ) 3 

2. HN(CH 3 )OC»3 HC1, N(C,H 5 ) 3 
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Synthetic Scheme XVII shows the three step 
procedure used to prepare the 2-pyridinyl silyl enol 
ethers 64 from commercially available picolinic acids 
5 61. In step one, a THF solution at 0°C of the 
picolinic acids 61 and two equivalents of 
triethylamine are sequentially treated with isobutyl 
chlorof ormate and N-hydroxymethyl-N-methylamine 
hydrochloride to give the Weinreb amides 62 . In step 

10 two, the amides 62 are reacted with methylmagnesium 
bromide to give the corresponding 2-acetylpyridines 
63. In step three, the 2-acetylpyridines 63 are 
treated with chlorotrimethylsilane in acetonitrile in 
the presence of triethylamine and sodium iodide to 

15 give the corresponding 2-pyridinyl silyl enol ethers 
64. 
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Scheme XVIII 




1. Cl-CO-OCH-,CH{CH,) 2 , THF, 
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2. HN(CH 3 )OCH3 HC1, N(C 2 H 5 ) 3 
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Synthetic Scheme XVIII shows the three step 
procedure used to prepare the 3-pyridinyl silyl enol 
ethers 68 from commercially available nicotinic acids 
5 65. In step one, a THF solution at 0°C of the 
nicotinic acids 65 and two equivalents of 
triethylamine are sequentially treated with isobutyl 
chlorof ormate and N-hydroxymethyl-N-methylamine 
hydrochloride to give the Weinreb amides 66 . In step 

10 two, the amides 66 are reacted with methylmagnesium 
bromide to give the corresponding 3-acetylpyridines 
67. In step three, the 3-acetylpyridines 67 are 
treated with chlorotrimethylsilane in acetonitrile in 
the presence of triethylamine and sodium iodide to 

15 give the corresponding 3-pyridinyl silyl enol ethers 
68 
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Scheme XIX 
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Synthetic Scheme XIX shows the three step 
procedure used to prepare the 4-pyridinyl silyl enol 
ethers 72 from commercially available isonicotinic 
acids 69. In step one, a THF solution at 0°C of the 
isonicotinic acids 69 and two equivalents of 
triethylamine are sequentially treated with isobutyl 
chlorof ormate and N-hydroxymethyl-N-methyl amine 
hydrochloride to give the Weinreb amides 70. In step 
two, the amides 70 are reacted with methylmagnesium 
bromide to give the corresponding 4-acetylpyridines 
71. In step three, the 4-acetylpyridines 71 are 
treated with chlorotrimethylsilane in acetonitrile in 
the presence of triethylamine and sodium iodide to 
give the corresponding 4-pyridinyl silyl enol ethers 
72. 
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Synthetic Scheme XX shows the two step 
procedures used to prepare the enones 74, 76, 78, and 
5 80 from the phenyl silyl enol ethers 56, 60, 68, and 

72, respectively (prepared in Synthetic Schemes XVI- 
XIX) . In step one, the silyl enol ethers 56, 60, 68, 
and 72 are reacted with the appropriate ketones in 
methylene chloride in the presence of titanium (IV) 

10 chloride to give the corresponding 3 -hydroxy ketones 

73, 75, 77, and 79, respectively. In step two, the 3- 
hydroxyketones 73, 75, 77, and 79 are dehydrated with 
trif luoroacetic anhydride and triethylamine in 
methylene chloride at 0°C to give the corresponding 
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enones 74, 76, 78, and 80, respectively. 

Scheme XXI 






5 Synthetic Scheme XXI shows the procedures 

used to prepare the 1 , 5-diketones 81, 82, 83, and 84 
from the enones 74, 76, 78, and 80, respectively 
(prepared in Synthetic Scheme XX) . Methylene chloride 
solutions of the enones 74, 76, 78, and 80 are reacted 
10 with the silyl enol ethers 56 (prepared in Synthetic 
Scheme XV) in the presence of titanium (IV) chloride 
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to give the corresponding 1, 5-diketones 81, 82, 83, 
and 84, respectively. 

Scheme XXII 





R 3 0 r!r2 O R 8 



84 



.TiCl 4 , Zn° 
THF 




Synthetic Scheme XXII shows alternative 
procedures which may be used to prepare 1,2-diaryl- 
4, 4-disubstitutedcyclopentenes 41, l-aryl-2-(2- 
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pyridinyl) -4, 4-disubstitutedcyciopentenes 46, l-aryl- 
2- (3-pyridinyl ) -4, 4-disubstitutedcyclopentenes 49, and 
l-aryl-2- (4-pyridinyl ) -4 , 4-disubstitutedcyclopentenes 
52 from the 1 , 5-diketones 81, 82, 83 and 84, 
5 respectively (prepared in Synthetic Scheme XXI) . 

Tetrahydrofuran solutions of 1 , 5-diketones 81, 82, 83 
and 84 are treated with metallic zinc and titanium IV) 
chloride to give the reduced cyclized 1, 2-diaryl-4 , 4- 
disubstitutedcyclopentene antiinflammatory agents 41, 
10 l-aryl-2- (2-pyridinyl) -4 , 4-disubstitutedcyclopentene 
antiinflammatory agents 46, l-aryl-2 -( 3-pyridinyl ) - 
4, 4-disubstituted cyclopentene antiinflammatory agents 
49, and l-aryl-2- (4-pyridinyl) -4, 4- 

disubstitutedcyclopentene antiinflammatory agents 52, 
15 respectively, of this invention. 

Scheme XXIII 

o 

1. RLi, THF, -78°C II 

*- Ar-S-NH 2 

2 . B (R ' ) 3 , A || 

3. H 2 NOS0 3 H, 

NaOAc , H 2 0 Q5 

1. RLi, THF, -78°C 
2 . 0°C , ( PhS0 2 ) 2 NF 

0 
II 

Ar-S-CH 2 F 

II 

0 

87 

Synthetic Scheme XXIII shows the three step 
20 procedure used to prepare sulfonamide antiinflammatory 



Ar-S-CH 3 

II 

0 

85 
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agents 86 and the two step procedure used to prepare 
f luoromethyl sulfone antiinflammatory agents 87 from 
their corresponding methyl sulfones 85. In step one, 
THF solutions of the methyl sulfones 85 at -78°C are 
5 ■ treated with an alkyllithium reagent, e.g., 

methyllithium, n-butyllithium, etc. In step two, the 
anions generated in step one are treated with an 
organoborane, e.g., triethylborane , tributylborane , 
etc., at -78°C then allowed to warm to ambient 

10 temperature prior at stirring at reflux. In step 
three, an aqueous solution of sodium acetate and 
hydroxyamine-O- sulfonic acid is added to provide the 
corresponding sulfonamide antiinflammatory agents 86 
of this invention. Alternatively, the anion solutions 

15 generated in step one may be warmed to 0°C and treated 
with N-f luorodibenzenesulf onamide to provide the 
corresponding fluoromethyl sulfone antiinflammatory 
agents 87 of this invention. 

The following examples contain detailed 

20 descriptions of the methods of preparation of compounds 
of Formula I -VI. These detailed descriptions fall within 
the scope, and serve to exemplify, the above described 
General Synthetic Procedures which form part of the 
invention. These detailed descriptions are presented for 

25 illustrative purposes only and are not intended as a 

restriction on the scope of the invention. All parts are 
by weight and temperatures are in Degrees centigrade 
unless otherwise indicated. 
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Example 1 




1 - [2 - ( 4 - Fluorophenyl ) eye lop en ten- 1 -yl ] - 
4 - ( methyl sulfonyl ) benzene 

5 

Step 1: Preparation of 4 -methylthiophenylboronic acid. 

Under nitrogen, a stirred solution of 3 0 g 
10 (150 mmol) of 4-bromothioanisole (Aldrich) in 1500 mL of 
anhydrous THF at -78°C was treated with 180 mmol of n- 
butyllithium in hexane. After 3 0 minutes, 51 mL (450 
mmol) of trimethylborate was added neat and the reaction 
was allowed to warm to ambient temperature overnight. A 
15 solution of 3 00 mL of 10% NaOH was added and the mixture 
stirred vigorously for 1 hour. The solvent was removed 
in vacuo , the pH adjusted to 4-5, and the product 
collected by filtration. Repeated washings with hexane 
and water provided 21 g (83%) of 4- 
20 methylthiophenylboronic acid (21 in Synthetic Scheme VII 
when r5 = SCH3 and r3 , r4, r6, and R 7 = H) as a colorless 
solid: NMR (DMSO-d6) 8 2.47 (s, 3H) , 7.20 (d, 0= 8 Hz, 
2H) , 7.71 (d, £= 8 Hz, 2H) , 7.96 (br s, 2H) . 

25 Step 2: Preparation of 1- (2-bromocvclopenten-l-vl ) -4- 
( me t hv 1 1 h i o ) ben z ene . 



30 



Under nitrogen, 36.4 g (161 mmol) of 1,2- 
dibromocyclopentene (Aldrich) was reacted with 18.0 g 
(107 mmol) of 4 -methylthiophenylboronic acid (Step 1) in 
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550 mL of toluene, 365 noL of ethanol, and 235 mL of 2M 
Na2C03 in the presence of 6.0 g (5 mol %) of Pd(PPh3)4. 
The reaction was vigorously stirred at reflux overnight 
and concentrated in vacuo . The residue was dissolved in 
5 ethyl acetate and washed with water, dried (MgS04), and 
reconcentrated. Purification by silica gel 
chromatography (Waters Prep-500) with hexane gave 9.39 g 

(22%) of 1- (2-bromocyclopenten-l-yl) -4- 

(methylthio) benzene (38 in Synthetic Scheme X when r5= 
10 SCH3 and R 1 , R 2 , R 3 , R 4 , R 6 , and R 7 = H) as a solid: mp 

52-54°C; NMR (CDCI3) 8 1.98-2.09 (m, 2H) , 2.50 (s, 3H) , 

2.70-2.78 (m, 2H) , 2.80-2.89 (m, 2H) , 7.24 (d, J= 8 Hz, 
2H) , 7.55 (d, 0= 8 Hz, 2H) . 

15 Steo 3 : Preparat ion of 1- f 2- ( 4-f luoroohenvl ) 

cyclooenten-l-vll -4- (methylthio ) benzene . 

Under nitrogen, 1.5 g (5.6 mmol) of l-(2- 
bromocyclopenten-l-yl) -4- (methylthio) benzene (Step 2) 

20 was reacted with 1.5 g (11 mmol) of 4- 

f luorophenylboronic acid (Lancaster) in 30 mL of 
toluene, 20 mL of ethanol, and 25 mL of 2M Na2C03 in the 
presence of 250 mg of Pd(PPh3)4. The reaction was 
vigorously stirred at reflux overnight and concentrated 

25 in vacuo . The residue was dissolved in ethyl acetate 
and washed with water, dried (MgS04) , and 
reconcentrated. Purification by silica gel 
chromatography with hexane gave l-[2-(4- 
f luorophenyl) cyclopenten-l-yl] -4- (methylthio) benzene (41 

30 in Synthetic Scheme X when r5= SCH3 , r10= f, and Rl, R 2 , 
r3, r4, r6, r7, r8, r9, r11, and r12 = h) as a colorless 
solid: mp 46-47°C; NMR (CDCI3) S 2.04 (m, J= 7 Hz, 2H) , 
2.45 (s, 3H) , 2.86, (t, 0= 7 Hz, 4H) , 6.86-6.94 (m, 2H) , 
7.08 (br s, 4H) , 7.10-7.18 (m, 2H) . 

35 

.qtpn 4: P rpnaration of 1- T2- (4-f luoroohenvl) 

oyclooenten-l-vll -4- (met hylsulf onyl ) benzene . 
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A solution of 1.5 g (5 mmol ) of l-[2-(4- 
f luorophenyl) cyclopenten-l-yl] -4- (methylthio ) benzene 
(Step 3) in 4 6 mL of methanol/THF (1:1) was slowly 
treated with 5.2 g (8.4 mmol) of Oxone® [2 
5 KHSO5 . KHSO4 . K2SO4 ] in 23 mL of water. After stirring 
for 4 hours, the solvent was removed in vacuo. The 
residue was dissolved in ethyl acetate and washed with 
water and brine, dried (MgS04) , and reconcentrated. 
Recrystallization from ethyl acetate/hexane provided 9 60 
10 mg (54%) of 1- [2- (4-f luorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene (41 in Synthetic Scheme X when 
R5= SO2CH3, Rl0= f, and Rl, r2 , r3, r4, r6 , r7 r R 8 , r9 , 

Rll, and r12= h) as a colorless solid: mp 138-139°C; 
NMR (CDCI3) S 2.09 (m, J= 7 Hz, 2H) , 2.91 (t, J= 7 Hz, 

15 4H) , 3.04 (s, 3H) , 6.88-6.96 (m, 2H) , 7.06-7.14 (m, 2H) , 
7.32 (d, j!= 8 Hz, 2H) , 7.76 (d, «I= 8 Hz, 2H) . MS (EI) 
m/e (rel intensity) 316 (100), 237 (41), 161 (13); HRMS . 
Calc'd for C18H17FO2S: 316.0933. Found: 316.0943. 
Anal. Calc'd for CI8H17FO2S: C, 68.33; H, 5.42; F, 

20 6.00; S, 10.13. Found: C, 68.08; H, 5.45; F, 6.42; S, 
9.98. 



Example 2 




25 

1- [2 - ( 4 -Fluoro-2 -methylphenyl ) cyclopenten-l-yl] 
4- (methyl sulf onyl) benzene 



Steo 1: Preparation of 4-f luoro-2 -methvlohenvlboronic 
30 acid. 
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Following the synthetic procedure outlined in 
Step 1 of Example 1, 2 -bromo-5-f luorotoluene (Aldrich) 
was converted to 4-f luoro-2-methylphenylboronic acid: 
5 NMR (DMS0-d6) 5 2.40 (s, 3H) , 6.85-6.99 (m, 2H) , 7.46 

(d, J= 7 Hz, 1H) . 

Step 2: Preparat ion of 1- 12- (4- f luoro-2- 
methylphenyl) CYClQpentgn-l-yn -4- 
10 (methvlthio) benzene . 

Following the synthetic procedure outlined in 
Step 3 of Example 1, 500 mg (1.9 mmol) of l-(2- 
bromocyclopenten-l-yl) -4- (methylthio) benzene (Example 1, 

15 Step 2) was reacted with 590 mg (3.8 mmol) of 4-fluoro- 
2-methylphenylboronic acid (Step 1) . Purification by 
silica gel chromatography (MPLC) with hexane gave 500 mg 
(95%) of 1- [2- (4-f luoro-2-methylphenyl) cyclopenten-1- 
yl] -4- (methylthio) benzene as a colorless solid: mp 67- 

20 68°C; NMR (CDCI3) 8 2.00-2.11 (m, 2H) , 2.05 (s, 3H) , 

2.41 (s, 3H), 2.69-2.77 (m, 2H) , 2.86-2.95 (m, 2H) , 
6.80-7.07 (m, 7H) . 

Steo 3 : Preparation of 1- \2- (4-f luoro-2- 
25 methvlphenvl) cvclopenten-l-vll - 4- 

(methvlsulf onvl ) benzene . 

Following the synthetic procedure outlined in 
Step 4 of Example 1, 470 mg (1.6 mmol) of l-[2-(4- 

30 fluoro-2-methylphenyl) cyclopenten-l-yl] -4- 

(methylthio) benzene (Step 2) was oxidized. Purification 
by silica gel chromatography with hexane/ ethyl acetate 
(1:4) and subsequent recrystallization from ethyl 
acetate/hexane gave 1- [2- (4-f luoro-2- 

35 methylphenyl ) cyclopenten-l-yl] -4- (methylsv ' fonyl) benzene 
as a colorless solid: mp 112 .5-113 .5°C; NMR (CDCI3) 5 

2.03-2.16 (m, 2H) , 2.05 (s, 3H) , 2.74-2.82 (m, 2H) , 
2.91-3.01 (m, 2H) , 2.98 (s, 3H) , 6.83-6.93 (m, 2H) ; 
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6.97-7.04 (m, 1H) , 7.19 (d, 8 Hz, 2H) , 7.68 (d, J= 8 
Hz, 2H) ; MS (FAB) m/e (rel intensity) 337 (100), 331 
(46); HRMS. Calc'd for C19H19FO2S: 330.1090. Found: 
330.1096. Anal . Calc'd for C19H19FO2S: C, 69.07; H , 
5 5.80; F, 5.75; S, 9.70. Found: C, 69.37; H, 5.81; F, 
5.40; S, 9.78. 

Example 3 




10 1- [2- ( 4-Chlorophenyl ) cyclopenten-1 -yl] - 

4 - ( methyl sulfonyl ) benzene 

Step 1; Preparation of 1- \2- ( 4-ch loroohenvl ) 

cvc 1 ooent en -1-v 11 -4- (methvl thio ) hprizsnp , 

15 

Following the synthetic procedure outlined in 
Step 3 of Example 1, 250 mg (0.93 mmol) of l-(2- 
bromocyclopenten-l-yl) -4- (methylthio ) benzene (Example 1, 
Step 2) was reacted with 3 00 mg (1.9 mmol) of 4- 

20 chlorophenylboronic acid (Lancaster) . Purification by 

silica gel chromatography (MPLC) with hexane gave 290 mg 
of 1- [2- (4-chlorophenyl) cyclopenten-l-yl] -4- 
(methylthio) benzene as a colorless solid: mp 72-74°C; 
NMR (CDCI3) 5 2.04 (m, 7 Hz, 2H) , 2.46 (s, 3H) , 2.86 

25 (t, il= 7 Hz, 4H) , 7.07-7.21 (m, 8H) . 

Sf-en 2: Preparation of 1- \2- ( 4-chloroohenvl ) 

cvclooenten-l-vll-4- (methvlsulf onvl ) octzptip . 



30 
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Following the synthetic procedure outlined in 
Step 4 of Example 1, 280 mg (0.93 mmol) of 1- [2- (4- 
chlorophenyl ) cyclopenten-l-yl] -4- (methylthio ) benzene 
(Step 1) was oxidized. Purification by silica gel 
5 chromatography (MPLC) with hexane and subsequent 

recrystallization from ethyl acetate /hexane gave 192 mg 
(62%) of 1- [2- (4-chlorophenyl) cyclopenten-l-yl] -4- 
(methylsulfonyl) benzene as a colorless solid: mp 127.5- 
128. 5°C; NMR (CDCI3) 8 2.09 (m, J= 7 Hz, 2H) , 2.91 (t, 

10 7 Hz, 4H) , 3.04 (s, 3H) , 7.06, (d, 8 Hz, 2H) , 7.21 

(d, jl= 8 Hz, 2H), 7.32 (d, J= 8 Hz, 2H) , 7.77 (d, 8 
Hz, 2H) ; MS (EI) m/e (rel intensity) 332 (100), 297 (6), 
218 (30); HRMS . Calc'd for C18H17CIO2S: 332.0638. 
Found: 332.0628. Anal . Calc'd for C18H17CIO2S: C, 

15 64.95; H, 5.15; Cl, 10.65; S, 9.63. Found: C, 64.97; H, 
5.15; Cl, 10.50; S, 9.58. 



Example 4 




so 2 ch 3 



1- [2- ( 2 , 4-Dichlorophenyl ) cyclopenten-l-yl ] - 
4 - (methylsulf onyl ) benzene 

25 Step 1: Preparation of l-f2-(2.4- 

dichlorophenvl) cvclopenten- l-vll -4- 
(methvl thio ) benzene . 



30 
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Following the synthetic procedure outlined in 
Step 3 of Example 1, 280 mg (0.93 mmol) of l-(2- 
bromocyclopenten-l-yl) -4- (methylthio) benzene (Example 1, 
Step 2) was reacted with 350 mg (1.9 mmol) of 2,4- 
5 dichlorophenylboronic acid (Lancaster) . Purification by 
silica gel chromatography (MPLC) with hexane gave 280 mg 
of 1- [2- (2 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 
(methylthio) benzene as an oil: NMR (CDCI3) 5 2.10 (m, 
2= 7 Hz, 2H) , 2.41 (s, 3H) , 2.81 (t, J= 8 Hz, 4H) , 2.92 
10 (m, J= 8 Hz, 2H) , 6.95-7.21 (m, 6H) , 7.40 [s, 1H) . 



Step 2 : Preparation of 1- f 2- (2 . 4-dichlorophenvl ) 

cvc 1 ooent en -1-v 11 -4- (methvl sulf onvl ) benzene . 

15 

Following the synthetic procedure outlined in 
Step 4 of Example 1, 280 mg (0.85 mmol) of l-[2-(4- 
chlorophenyl) cyclopenten-l-yl] -4- (methylthio) benzene 
(Step 1) was oxidized. Purification by silica gel 
20 chromatography (MPLC) with hexane and subsequent 

lyophilization from acetonitrile/water (1:1) gave 15 8 mg 
(51%) of 1- [2- (2 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 
(methylsulfonyl) benzene as a solid: NMR (CDCI3) 5 2.13 
(m, J= 8 Hz, 2H), 2.84 (t, J= 8 Hz, 2H) , 2.96' (t, J= 8 
25 Hz, 2H) , 3.00 (s, 3H) , 6.97, (d, J= 8 Hz, 1H) , 7.14-7.23 
(m, 4H) , 7.42 (d, 2 Hz, 1H) , 7.71 (d, 9 Hz, 2H) ; 
MS (EI) m/e (rel intensity) 368 (61), 366 (91), 252 
(100) 215 (64), 128 (47); HRMS . Calc'd for 
C18HI6CI2O2S: 366.0242. Found: 332.0249. Anal . 
30 Calc'd for C18H16CI2O2S : C, 58.86; H, 4.39; CI, 19.37; 
S, 8.73. Found: C, 58.43; H, 4.47; Cl, 19.45; S, 8.82. 
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Example 5 




1- [2- ( 4 -Methylphenyl ) cyclopenten-l-yl] - 
4 - ( methyl sulfonyl ) benzene 

5 

Step 1: Preparation of 1- F2- (4-methvlphenvl ) 

cvclopenten-l-vll -4- (methylthio ) benzene . 

Following the synthetic procedure outlined in 
Step 3 of Example 1, 250 mg (0.93 mmol) of l-(2- 
bromocyclopenten-l-yl) -4- (methylthio) benzene (Example 1, 
Step 2) was reacted with 260 mg (1.9 mmol) of 4- 
methylphenylboronic acid (Lancaster) . Purification by 
silica gel chromatography (MPLC) with hexane gave 240 mg 
(92%) of 1- [2- (4 -methyl phenyl) cyclopenten-l-yl] -4- 
( methylthio) benzene as a colorless solid: mp 64.5- 
66.5°C; NMR (CDCI3) 8 2.03 Cm, £= 7 Hz, 2H) , 2.30 (s, 
3H) , 2.45 (s, 3H), 2.86 (t, J= 7 Hz, 4H) , 6.99-7.15 (m, 
8H) . 

Step 2: Preparation of 1- T2- f 4-msthvlphenvl ) 

cvclopenten-l-vll -4- (methyl sulfonvl )hpri7PnP. 

Following the synthetic procedure outlined in 
25 Step 4 of Example 1, 210 mg (0.75 mmol) of l-[2-(4- 
methy lphenyl ) cyclopenten-l-yl] -4- (methylthio) benzene 
(Step 1) was oxidized. Purification by silica gel 
chromatography (MPLC) with ethyl acetate /hexane (1:4) 
and subsequent recrystallization gave 140 mg (60%) of 
30 1- [2- (4 -methylphenyl) cyclopenten-l-yl] -4- 



10 



15 



20 
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(methylsulf onyl ) benzene as a colorless solid: mp 118.0- 
118. 5°C; NMR (CDCI3) 8 2.07 (m, J= 7 Hz, 2H) , 2.32 (s, 

3H) , 2.90 (t, J= 7 Hz, 4H) , 3.03 (s, 3H) , 6.99-7.08 (m, 
4H) , 7.34 (d, j!= 8 Hz, 2H) , 7.74 (d, J= 8 Hz, 2H) ; MS 
5 (EI) m/e (rel intensity) 312 (100), 297 (10), 233 (11) 
218 (22); HEMS . Calc ' d for C19H20O2S: 312.1184. 
Found: 312.1194. Anal . Calc'd for C19H20O2S: C, 
73.04; H, 6.45; S, 10.26. Found: C, 73.22; H, 6.65; S, 
10.24. 

0 

Example 6 




1 - [ 2 - ( 4 -Tr if 1 nor omethyl phenyl ) cyclopenten- 
1-yl] -4- (methylsulf onyl ) benzene 

15 

Step 1: Preparation of 4 -trif luoromethvlphenvlboronic 
acid- 

Following the synthetic procedure outlined in 
20 Step 1 of Example 1, 4-bromobenzotrif luoride (Aldrich) 
was converted to 4-trif luoromethyl phenylboronic acid: 
NMR (DMSO-d6) 8 7.68 (d, J= 8 Hz, 2H) , 7.98 (d, J= 8 Hz, 

2H) . 



25 Step 2: Preparation of 1- T2- (4-trif luoromethvlphenvl) 
ffvrlnnsnr.en-1 -vll -4- (methvlthio) benzene . 



Following the synthetic procedure outlined in 
Step 3 of Example 1, 240 mg (0.89 mmol) of l-(2- 
30 bromocyclopenten-l-yl) -4- (methylthio) benzene (Example 1, 
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Step 2) was reacted with 360 mg (1.8 mmol) of 4- 
trif luoromethylphenylboronic acid (Step 1). 
Purification by silica gel chromatography (MPLC) with 
hexane gave 240 mg (81%) of l-[2-(4- 
5 trif luoromethylphenyl ) cyclopenten-l-yl] -4- 

(methylthio) benzene as a colorless solid: mp 60.0- 
61.5°C; NMR (CDCI3) 8 2.06 (m, J= 7 Hz, 2H) , 2.46 (s, 

3H) , 2.89 (t, i= 7 Hz, 4H) , 7.06 (d, £= 6 Hz, 2H) , 7.10 
(d, il= 6 Hz, 2H) , 7.27 (d, J= 8 Hz, 2H) , 7.46 (d, J= 8 
10 Hz, 2H) . 

Step 3: Preparation of 1- f2- (4-trif luoromethylphenyl) 
cvclopenten-l-vll -4- (methvlsulf onvl ) benzene . 

15 Following the synthetic procedure outlined in 

Step 4 of Example 1, 215 mg (0.75 mmol) of l-[2-(4- 
trif luoromethylphenyl) cyclopenten-l-yl] -4- 
(methylthio) benzene (Step 2) was oxidized. Purification 
by silica gel chromatography (MPLC) with ethyl 

20 acetate/hexane (1:4) and subsequent recrystallization 
gave 163 mg (69%) of l-[2-(4- 
trif luoromethylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene as a colorless solid: mp 134.5- 
135. 0°C; NMR (CDCI3) 5 2.12 (m, J= 7 Hz, 2H) , 2.95 (t, 

25 £= 7 Hz, 4H) , 3.05 (s, 3H) , 7.24 Id, 8 Hz, 2H) , 7.31 

(d, jI= 8 Hz, 2H) , 7.49 (d, J> 8 Hz, 2H) , 7.78 (d, J= 8 
Hz, 2H) ; MS (EI) m/e (rel intensity) 312 (100), 297 
(10), 233 (11) 218 (22); HRMS. Calc'd for C19H20O2S: 
312.1184. Found: 312.1194. Anal . Calc'd for 

30 C19H20O2S: C, 73.04; H, 6.45; S, 10.26. Found: C, 
73.22; H, 6.65; S, 10.24. 
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Example 7 




1- (2-Phenylcyclopenten-l-yl) -4- 
(methylsulf onyl) benzene 

Step 1: Preparati on of 1 -bromo-2 -phenvlcvclooentene . 



Following a synthetic procedure which was 
similar to the one outlined in Step 2 of Example 1, 4.40 
10 g (19.4 mmol) of 1, 2-dibromocyclopentene was reacted 

with 2.0 g (17.7 mmol) of phenylboronic acid (Aldrich) . 
Purification by silica gel chromatography (Waters Prep- 
500) with hexane gave 1.61 g (42%) of l-bromo-2- 
phenylcyclopentene as an oil: NMR (CDCI3) 8 2.01-2.10 

15 (m, 2H) , 2.74-2.82 (m, 2H) , 2.82-2.90 (m, 2H) , 7.27-7.33 
(m, 1H) , 7.33-7.41 (m, 2H) , 7.57-7.63 (a, 2H) . 

Step 2: Preparati on of 1- (2- (phenvlcvclopenten-l-vl ) - 
4- (methvlthio) benzene. 

20 

Following a synthetic procedure which was 
similar to the one outlined in Step 3 of Example 1, 750 
mg (3.4 mmol) of l-bromo-2-phenylcyclopentene (Step 1) 
was reacted with 1.2 g (6.8 mmol) of 4- 
25 methylthiophenylboronic acid (Example 1, Step 1) . 

Purification by silica gel chromatography (MPLC) with 
hexane gave 800 mg (89%) of 1- (2-phenylcyclopenten-l- 
yl) -4- (methylthio) benzene as an oil: NMR (CDCI3) 8 

2.00-2.17 (m, 2H), 2.46 (s, 3H) , 2.86-3.01 (m, 4H) , 
30 7.08-7.19 (m, 4H) , 7.19-7.32 (m, 5H) . 
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Step 3: Preparat ion of 1- (2- (phenvicvclopenten-l-vl ) - 
4- (methvlsulf onvl ) benzsnp . 



Following the synthetic procedure outlined in 
Step 4 of Example 1, 800 mg (3.0 mmol) of l-(2- 
phenylcyclopenten-l-yl) -4- (methylthio) benzene (Step 2) 
was oxidized. Purification by silica gel chromatography 
(MPLC) with hexane gave 300 mg (30%) of l-(2- 
phenylcyclopenten-l-yl) -4- (methylsulf onyl ) benzene as a 
colorless solid: mp 135 . 5-137 . 0°C; NMR (DMSO-d6) 5 2.01 
(m, J= 7 Hz, 2H) , 2.91 (t, J = 7 Hz, 4H) , 3.18 (s, 3H) , 
7.12-7.18 (m, 2H), 7.18-7.31 (m, 3H) , 7.37 (d, J= 8 Hz, 
2H) , 7.76 (d, 0= 8 Hz, 2H) ; MS (EI) m/e (rel intensity) 
298 (100), 219 (30), 141 (30); HRMS . Calc ' d for 
C18H1802S: 298.1028. Found: 298.1056. Anal . Calc'd 
for C18H1802S: C, 72.45; H, 6.08; S, 10.74. Found: C, 
72.46; H, 6.17; S, 10.56. 

Example 8 




20 

1- [2- ( 4-Cyanophenyl) cyclopenten- 1-yl ] - 
4 - (methylsulf onyl ) benzene 

Step 1; Preparation of 4- cvanophenvlboroni c acid. 

25 

Following the synthetic procedure outlined in 
Step 1 of Example 1, 4-bromobenzonitrile (Aldrich) was 
converted to 4-cyanophenylboronic acid: NMR (DMSO-dg) 8 

7.76 (d, 2= 7 Hz, 2H) , 7.91 (d, J= 8 Hz, 2H) . 



30 
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Step 2 : Preparation of 1- f 2 - ( 4-cyanophenvl ) 

cyclopenten-l-vl 1 -4- ( methyl thio) benzene 



Following the synthetic procedure outlined in 
5 Step 3 of Example 1, 500 mg (1.9 mmol) of l-(2- 

bromocyclopenten-l-yl ) -4- (methylthio) benzene (Example 1, 
Step 2) was reacted with 540 mg (3.7 mmol) of 4- 
cyanophenylboronic acid (Step 1) . Purification by 
silica gel chromatography (MPLC) with hexane/ethyl 

10 acetate (19:1) gave 480 mg (89%) of l-[2-(4- 

cyanophenyl) cyclopenten-l-yl ] -4- (methylthio) benzene as 
an oil: NMR (CDCI3) 8 2.07 (m, 7 Hz, 2H) , 2.42 (s, 
3H) , 2.89 (t, jI= 7 Hz, 4H) , 7.05 (d, J= 8 Hz, 2H) , 7.11 
(d, J= 8 Hz, 2H) , 7.26 (d, J= 8 Hz, 2H) , 7.48 (d, J= 8 

15 Hz, 2H) . 



Step 3 ; Preparation of 1- r 2- ( 4-cvanophenvl ) 

cvclopenten-l-vll -4- (methvlsu lf onvl ) benzene . 



20 Following the synthetic procedure outlined in 

Step 4 of Example 1, 240 mg (0.82 mmol) of l-[2-(4- 
cyanophenyl) cyclopenten-l-yl] -4- (methylthio) benzene 
(Step 2) was oxidized. Purification by silica gel 
chromatography (MPLC) with ethyl acetate /hexane (3:7) 

25 and subsequent recrystallization gave 174 mg (66%) of 1- 
[2- (4-cyanophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene as a colorless solid: mp 163.0- 
164. 5°C; NMR {CDCI3 ) 5 2.13 (m, Z= 7 Hz, 2H) , 2.95 (t, 

jl= 7 Hz, 4H) , 3.05 (s, 3H) , 7.22 (d, 0.= 8 Hz, 2H) , 7.30 
30 (d, J= 8 Hz, 2H), 7.51 (d, J> 8 Hz, 2H) , 7.79 (d, 0.= 8 

Hz, 2H) ; MS (EI) m/e (rel intensity) 323 (100), 308 (4), 
244 (42); HRMS . Calc'd for C19H17NO2S: 323.0980. 
Found: 323.1014. Anal . Calc'd for C19H17NO2S: C, 
70.56; H, 5.30; N, 4.33; S, 9.91. Found: C, 70.59; H, 
35 5.34; N, 4.29; S, 9.67. 
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Example 9 

HOHoC 




SOoCH, 



1 - [ 2 - ( 4 -Hydroxymethylpheny 1 ) eye lop en t en- 
1-yl] -4- (methylsulf onyl ) benzene 

5 

Step 1: Preparation of 4 -hvdroxvraethvlphenvlboronic 

Following the synthetic procedure outlined in 
10 Step 1 of Example 1, 4 -bromobenzy 1 alcohol (Aldrich) was 
converted to 4 -hy droxymethylpheny 1 boronic acid: NMR 
(DMSO-d6) 8 4.50 (d, il= 5 Hz, 2H) , 5.08 (s, 1H) , 7.20- 

7.45 (m, 2H) , 7.68-7.90 (m, 2H) . 



15 Step 2: Preparation of 1- \2- (4-hvri roxvmethvlphenvl) 
cvclooenten-l-vll -4- (methvlthio) benzene . 



Following the synthetic procedure outlined in 
Step 3 of Example 1, 250 mg (0.93 mmol) of l-(2- 

20 bromocyclopenten-l-yl) -4- (methylthio) benzene (Example 1, 
Step 2) was reacted with 290 mg (1.9 mmol) of 4- 
hydroxymethylphenylboronic acid (Step 1) . Purification 
by silica gel chromatography (MPLC) with ethyl 
acetate/hexane (1:4) gave 255 mg (92%) of 1- [2- (4- 

25 hydroxymethylphenyl) cyclopenten-l-yl] -4- 

(methylthio) benzene as a solid: mp 82-85°C; NMR (CDCI3) 
8 2.04 (m, £= 7 Hz, 2H) , 2.45 (s, 3H) , 2.88 (t, J= 7 Hz, 

4H) , 4.64 (s, 2H) , 7.08 (s, 4H) , (m, 2H) , 7.15-7.25 (m, 
4H) . 



30 
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Step 3 : Preparation of 1- \2- (4-hydroxymethvlphenyl) 
cvclooenten-l-vl] -4- (methylsulf onyl ) benzene . 

Following the synthetic procedure outlined in 
Step 4 of Example 1, 210 mg (0.71 mmol) of l-[2-(4- 
hydroxymethylphenyl) cyclopenten-l-yl] -4- 
(methylthio) benzene (Step 2) was oxidized. Purification 
by silica gel chromatography with hexane/ ethyl acetate 
(1:4) and subsequent recrystallization from ethyl 
acetate/hexane gave l-[2-(4- 
hydroxymethylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene as a colorless solid: mp 114- 
115°C; NMR (CDCI3) 5 2.09 (m, 7 Hz, 2H) , 2.92 (t, J= 
7 Hz, 4H) , 3.03 (s, 3H) , 4.67 (s, 2H) , 7.13 (d, J= 8 Hz, 
2H) , 7.24 (d, J= 8 Hz, 1H) , 7.33 (d, J= 8 Hz, 2H) , 7.74 
(d, j!= 8 Hz, 2H) ; MS (EI) m/e (rel intensity) 328 (100), 
311 (10), 297 (21), 218 (53); HRMS. Calc'd for 
C19H20O3S: 328.1133. Found: 328.1147. Anal . Calc'd 
for C19H20O3S: C, 69.48; H, 6.14; S, 9.76. Found: C, 
69.51; H, 6.40; S, 9.68. 



Example 10 




1 - [2 - ( 4 -Methoxymethylphenyl ) cyclopenten- 
25 1 -yl ] -4 - ( methylsulf onyl ) benzene 

Under nitrogen, a stirred solution of 79 mg 
(0.24 mmol) of 1- [2- (4-hydroxymethylphenyl) cyclopenten- 
l-yl] -4- (methylsulf onyDbenzene (Example 9) in 2 mL of 
30 dry THF at 0°C was treated with 15 mg (0.6 mmol) of 
sodium hydride (95%). After 30 minutes, 0.1 mL (1.6 



10 



15 
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mmol) of methyl iodide was added and the reaction was 
allowed to warm to ambient temperature overnight. The 
solvent was removed in vacuo : the residue was dissolved 
in ethyl acetate and washed with water, dried (MgSO/j) , 
5 and reconcentrated. Purification by silica gel 

chromatography (MPLC) with hexane/ethyl acetate (5:1) 
and subsequent lyophilization from acetonitrile/water 
(1:1) gave 25 mg (30%) of l-[2-(4- 
methoxymethylphenyl) cyclopenten-l-yl] -4- 
10 (methylsulf onyl) benzene as a colorless solid: NMR 

(CDCI3) 5 2.09 (m, 7 Hz, 2H) , 2.92 (t, J= 7 Hz, 4H) , 

3.03 (s, 3H) , 3.40 (s, 3H) , 4.42 (s, 2H) , 7.12 (d, J= 8 
Hz, 2H) , 7.20 (d, 0= 8 Hz, 2H) , 7.33 [&,_&= 8 Hz, 2H) , 
7.73 (d, 8 Hz, 2H) ; MS (EI) m/e (rel intensity) 342 
15 (100), 81 (27), 69 (62). HRMS. Calc'd for C2OH22O3S: 
342.1290. Found: 342.1301. Anal . Calc'd for 
C20H22O3S: C, 70.15; H, 6.48; S, 9.36. Found: C, 
69.86; H, 6.64; S, 9.38. 

Example 11 



20 




1- [2- (4-Methylthiophenyl)cyclopenten-l-yl] - 
4- (methylsulf onyl ) benzene 

25 Step 1: Preparation of 1- (2-bromocvcloDent.P n-l-vl ) -4- 
( methylsulf onvl ) benzene . 

Following the synthetic procedure outlined in 
Step 4 of Example 1, 250 mg (0.93 mmol) of l-(2- 
30 bromocyclopenten-l-yl) -4- (methylthio) benzene (Example 1, 
Step 2) was oxidized to give 280 mg (100%) of l-(2- 
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bromocyclopenten-l-yl) -4- (methylsulfonyl) benzene as a 
colorless solid: mp 103-104°C; NMR (CDCI3) 6 2.02-2.14 

(m, 2H) , 2.74-2.83 (m, 2H> , 2.86-2.94 (m, 2H) , 3.07 (s, 
3H) , 7.77 (d, ■!= 8 Hz, 2H) , 7.93 (d, J= 8 Hz, 2H) . 

5 

Step 2: Preparation of 1- \2- ( 4 -methvlthiophenvl ) 

cvclopenten-l-vll -4- (mer.hvlsn] fonv l ) benzene . 

Following a synthetic procedure which was 

10 similar to the one outlined in Step 3 of Example 1, 270 
mg (0.9 mmol) of 1- (2-bromocyclopenten-l-yl ) -4- 
(methylsulfonyl) benzene (Step 1) was reacted with 300 mg 
(1.8 mmol) of 4 -methyl thiophenylboronic acid (Example 1, 
Step 1) . Purification by silica gel chromatography 

15 (MPLC) with hexane/ethyl acetate (4:1) gave 2 65 mg (86%) 
of 1- [2- (4-methylthiophenyl) cyclopenten-l-yl ) -4- 
(methylsulfonyl) benzene as a colorless solid: mp 13 8- 
139°C; NMR (CDCI3) 8 2.08 (m, 7 Hz, 2H) , 2.47 (s, 
3H) , 2.90 (t, J= 7 Hz, 4H) , 3.04 (s, 3H) , 7.06 (d, j> 8 

20 Hz, 2H) , 7.11 (d, sl= 8 Hz, 2H) , 7.34 (d, £= 8 Hz, 2H) , 
7.75 (d, J= 8 Hz, 2H) ; MS (EI) m/e (rel intensity) 344 
(100), 297 (4), 218 (33); HRMS . Calc'd for C19H20O2S2: 
344.0905. Found: 344.0907. Anal. Calc'd for 
C19H20O2S2: C 66.24; H, 5.85; S, 18.16. Found: C, 

25 66.28; H, 5.81; S, 18.95. 



Example 12 




1- [2- ( 4 -Fluorophenyl ) -4, 4 -dimethylcyclopenten- 
30 l-yl]-4- (methylsulfonyl ) benzene 
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step 1: 



Prepara tion of the ethvl acetal of mucobromic 
acid . 



5 



Under nitrogen, a stirred solution of 500 g 



(1.94 mol) of mucobromic acid (Lancaster) and 2 g of p- 
toluenesulf onic acid monohydrate in 600 mL of toluene 
and 400 mL of absolute ethanol was heated to reflux for 
6 hours during which time 150 mL of a water, toluene, 

10 and ethanol azeotrope was removed by distillation. The 
solution was concentrated in vacuo .- the residue was 
dissolved in 1500 mL of ethyl acetate and washed 
successively with water, saturated sodium carbonate, and 
brine, dried (Na2S04) , and reconcentrated to give 440 g 

15 (79%) of the ethyl acetal of mucobromic acid (5 in 

Synthetic Scheme II) as an oil: NMR (CDCI3) 5 1.31 (t, 
J= 7 Hz, 3H), 3.73-3.96 (m, 2H) , 5.81 (s, 1H) . 

Step 2; Preparation of cis-2. .7-ri.i br omobut-2-ene-l . 4- 



(525 mmol) of the ethyl acetal of mucobromic acid (Step 

1) in 150 mL of anhydrous THF at -7 8°C was treated with 
25 1400 mL of diisobutylaluminum hydride (1.5 M in toluene) 

over a 30 minute period. The solution was allowed to 

warm to ambient temperature and stirred for 2 hours . 

The reaction was slowly treated (maintaining the 

temperature below 10°C) with 100 mL of acetone followed 
3 0 by 50 mL of 2.5 N sodium hydroxide. Water (1000 mL) was 

added and the solution extracted 5 times with ethyl 
* acetate. The combined extracts were washed with brine, 

dried (Na2S04), and concentrated. The residue was 
t washed 3 times with hexane and dried in vacuo to give 

35 88.5 g (69%) of cis-2 , 3-dibromo-2-ene-l, 4-diol (6 in 

Synthetic Scheme II) as a colorless solid: mp 66-67°C; 

NMR (DMSO-d6) 8 4.27 (d, J=6 Hz, 4H) , 5.44 (t, J> 6 Hz, 

2H) . 



20 



Under nitrogen, a stirred solution of 150 g 
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Step 3-' Preparation of cis-1. 2. 3 . 4-tetrabr omobut-2-ene 

Under nitrogen, a stirred solution of 25.2 g 
5 (102 mmol) of cis-2 , 3 -dibromobut-2-ene-l , 4-diol (Step 2) 
in 150 mL of methylene chloride at 0°C was treated with 
9.6 mL of phosphorus tribromide. The solution was 
allowed to warm to ambient temperature where it was 
allowed to stir for 1 hour prior to the addition of ice 
10 water. The aqueous phase was extracted 5 times with 
methylene chloride; these extracts were combined with 
the original methylene chloride phase and washed with 
water, saturated sodium carbonate, brine, dried 
(Na2S04), and concentrated in vacuo to give 18 g (47%) 

15 of cis-1, 2 , 3 , 4-tetrabromobut-2-ene [7 (X= Br) in 

Synthetic Scheme II] as an oil: NMR (CDCI3) 5 4.40 (s, 

4H) . 

Step 4; Preparation of 1 . 2-dibromo-4 . 4-di ( carboet.hoxv) 
20 cvcl orient ene. 

Under nitrogen, a solution of 9.7 g (60.6 
mmol) of diethyl malonate in anhydrous THF at -10°C was 
treated with 2.9 g (121 mmol) of sodium hydride (95%) 

25 and allowed to stir for 30 minutes. The resulting 

solution was then added slowly to 15 g (40.4 mmol) of 
cis-1 , 2 , 3 , 4-tetrabromobut-2-ene (Step 3) in 350 mL of 
anhydrous THF at -78°C. The reaction was allowed to 
warm to ambient temperature overnight prior to 

3 0 concentration in vacuo . The residue was dissolved in 

ethyl acetate and washed with water, dried (Na2S04) , and 
reconcentrated. Purification by silica gel 
chromatography (Waters Prep-500) with ethyl 
acetate/hexane (1:99) gave 3.7 g (25%) of 1 , 2 , -dibromo- 

35 4, 4-di (carboethoxy) cyclopentene (8 in Synthetic Scheme 
II) as a colorless oil: NMR (CDCI3) 5 1.26 (t, J> 7 Hz, 

6H) , 3.26 (s, 4H) , 4.22 (m, J= 7 Hz, 4H) ; MS (FAB) for 

M+H m/e: 373, 371, 369. 
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Step 5: Preparation of 1 , 2-dibromo-4 , 4- 
di (hYflroxymethyl) cyclopentene . 

5 Under nitrogen, a stirred solution of 8.7 g 

(23.5 mmol) of 1 , 2-dibromo-4 , 4- 

di (carboethoxy) cyclopentene (Step 4) in 70 mL of 
anhydrous THF at -78°C was treated with 80 mL of 
diisobutylaluminum hydride (1.5 M in toluene) over a 20 

10 minute period. The reaction was allowed to warm to 
ambient temperature overnight and was slowly treated 
with 20 mL of acetone followed by 10 mL of 2.5 N sodium 
hydroxide. Water (100 mL) was added and the solution 
extracted 5 times with ethyl acetate. The combined 

15 extracts were washed with brine, dried (Na2S04), and 
concentrated in vacuo to give 5.7 g (85%) of 1,2- 
dibromo-4 , 4 -di ( hydroxymethy 1 ) cyclopentene (10 in 
Synthetic Scheme III) as a colorless oil: nmr (CDCI3) 5 

2.20 (s, 2H) , 2.50 (s, 4H) , 3.70 (s, 4H) . 

20 

Step 6: Preparation of 1 . 2-dibromo-4 . 4- 
di ( tosvlmethvl ) cyclopentene . 

Under nitrogen, a stirred solution of 5.7 g 

25 (19.9 mmol) of 1, 2-dibromo-4 , 4- 

di (hydroxymethy 1) cyclopentene (Step 5) in 50 mL of 
pyridine at ambient temperature was treated with 19 g 
(99.7 mmol) of p-toluenesulf onyl chloride. The reaction 
was allowed to stir overnight and was concentrated in 

30 vacuo . The residue was dissolved ethyl acetate and 
washed twice with 3% hydrochloric acid followed by 
brine. The solution was dried (Na2S04) and concentrated 
in vacuo to give 5.2 g (44%) of 1, 2-dibromo-4 , 4- 

di (tosylmethyl) cyclopentene (14 i:; Synthetic Scheme V) 
35 as a colorless semisolid: NMR (CDCI3) 8 2.42 (s, 4H) , 

2.47 (s, 6H) , 3.90 (s, 4H) , 7.37 (d, J_= 8 Hz, 4H) , 7.74 

(d, H= 8 Hz, 4H) . 
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Step 7: Preparation of 1 . 2-dihromn-4 . 4- 
di ( iodomethyl ) cvclooentprip , 



Under nitrogen, a stirred solution of 5.2 g 
5 (8.7 mmol) of 1 , 2-dibromo-4 , 4- 

di (tosylmethyl) cyclopentene (Step 6) and 13 g (86 mmol) 
of sodium iodide in 40 mL of DMF/H20 (3:1) was heated to 
150°C in an oil bath overnight. The reaction was 
cooled, diluted with 200 mL of ethyl acetate, and washed 
10 with water. Drying (Na2S04) and concentrating in vacuo 
gave 3.7 g (84%) of 1 , 2-dibromo-4 , 4- 

di ( iodomethyl ) cyclopentene (15 in Synthetic Scheme V) as 
an oil: NMR (CDCI3) 5 2.70 (s, 4H) , 3.50 (s, 4H) . 

15 Steo 8: Preparation of 1 , 2-dibromo-4 . 4- 
dimethvlcvclopentene . 

Under nitrogen, a stirred solution of 3.7 g 
(7.3 mmol) of 1 , 2-dibromo-4 , 4-di (iodomethyl ) cyclopentene 

20 (Step 7) and 1.3 g (20.6 mmol) of sodium 

cyanoborohydride in 15 mL of hexamethylphosphoramide 
(HMPA) was heated to 100 °C in an oil bath overnight. 
The reaction was cooled, diluted with 50 mL of water, 
and extracted 5 times with ethyl acetate/hexane (1:5) . 

25 The combined extracts were washed 3 times with water, 

dried (Na2S04), and concentrated in vacuo . Purification 
by silica gel chromatography (Waters Prep-500) with 
hexane gave 1.3 g (70%) of 1, 2-dibromo-4, 4- 
dimethylcyclopentene (16 in Synthetic Scheme V) as a 

30 colorless oil: NMR (CDCI3) 8 1.16 (s, 6H) , 2.44 (s, 

4H) ; MS (EI) m/e (rel intensity) 256 (24), 254 (63), 
252(44), 175 (26), 173 (29), 94 (100). 



Step 9; Preparation of 1- \2- (4-f 1 uoronhenvl ) -4 . 4- 
35 dimethvlcvclopenten-l-vll -4- (mpth vlthio) 

benzene . 
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Under nitrogen, 1.3 g (5.1 mmol) of 1,2- 



dibromo-4 , 4-dimethylcyclopentene (Step 8) was reacted 
with 600 mg (4.3 mmol) of 4-f luorophenylboronic acid 
(Lancaster) in 23 mL of noluene, 15 mL of ethanol, and 
5 10 mL of 2M Na2C03 in the presence of 250 mg (5 mol %) 
of Pd(PPh3)4. The reaction was vigorously stirred at 
reflux overnight and concentrated in vacuo . The residue 
was dissolved in ethyl acetate and washed with water, 
dried (Na2S04), and reconcentrated. Purification by 

10 silica gel chromatography (MPLC) with hexane gave 250 mg 
of 1- (2-bromocyclopenten-l-yl) -4-f luorobenzene (38 in 
Synthetic Scheme X when Rl and R 2 = CH3 , r5 = f, r3 , r4 , 
r6, and R*? = H) as a pale yellow oil which was reacted 
with 200 mg (1.2 mmol) of 4 -methyl thiophenylboronic acid 

15 (Example 1, Step 1) in 5.2 mL of toluene, 3.4 mL of 

ethanol, and 2.2 mL of 2M Na2C03 in the presence of 40 
mg (5 mol %) of Pd(PPh3)4. The reaction was vigorously 
stirred at reflux for 6 hours and concentrated in vacuo . 
The residue was dissolved in ethyl acetate and washed 

20 with water, dried (Na2S04), and reconcentrated. 

Purification by silica gel chromatography (MPLC) with 
hexane gave 120 mg of 1- [2- (4-f luorophenyl) -4 , 4-dimethyl 
cyclopenten-1- ] -4- (methylthio) benzene (41 in Synthetic 
Scheme X when Rl and R2=CH3 , r5= f, r10= SCH3 , r3 , r4 , 

25 R6, rV, r8, r9, r11, and Rl2- h) as an oil: NMR (CDCI3) 
5 1.20 (s, 6H0, 2.42 (s, 3H) , 2.63 (s, 4H) , 6.90 (t, J= 
8 Hz, 2H) , 7.00-7.18 (m, 4H) , 7.30-7.60 (m, 2H) . 



f luorophenyl ) -4, 4-dimethylcyclopenten-l-yl] -4- 
35 (methylthio) benzene (Step 9) in 3 mL of methanol /water 
(1:1) was slowly treated with 470 mg (0.76 mmol) of 
Oxone® [2 KHSO5 .KHSO4 .K2SO4] in 2 mL of water. After 
stirring for 4 hours, the solvent was removed in vacuo . 



30 



Step- 10; 



Preparati on of 1- \2- (4-f luoroohenvl) -4 . 4- 
dimethvlo vclopenten-l-vll -4- 
(methvlsu 1 f onvl ) benzene . 



A solution of 120 mg (0.39 mmol) of l-[2-(4- 
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The residue was dissolved in ethyl acetate and washed 
with water and brine, dried (MgS04), and reconcentrated . 
Purification by silica gel chromatography (MPLC) with 
hexane/ethyl acetate (5:1) and subsequent lyophilization 
5 from acetonitrile/water (1:1) gave 50 mg (38%) of l-[2- 
(4-f luorophenyl) -4 , 4-dimethyl cyclopenten-l-yl ] -4- 
(methylsulfonyl) benzene (41 in Synthetic Scheme X when 
Rl and R2= CH3 , r5= f, r10= SO2CH3 , r3 , R 4, r6, r 7 , R 8 , 
R 9 , R 11 , and r!2= h) as a colorless solid: NMR (CDCI3) 
10 d 1.24 (s, 6H) , 2.71 (s, 4H) , 3.4 (s, 3H) , 6.92 (t, J= 8 
Hz, 2H) , 7.05-7.12 (m, 2H) , 7.30 (d, £= 9 Hz, 2H) , 7.75 
(d, J= 9 Hz, 3H) ; MS (EI) m/e (rel intensity) 344 (100), 
329 (33), 250 (18), 235 (20), 109 (35), 69 (44); HRMS . 
Calc'd for C20H21FO2S: 344.1246. Found: 344.1272. 

15 

Example 13 




S0 2 NH 2 



H 3 C CH 3 



4- [2- (4-Fluorophenyl } -4 , 4 -dimethyl cyclopenten- 
l-yl ] benzenesulf onamide 

20 

Under nitrogen, a solution of 4.55 g (13.2 
mmol) of 1- [2- (4-f luorophenyl) -4, 4-dimethylcyclopenten- 
1-yl] -4- (methylsulfonyl) benzene (the title compound of 
Example 12) in 50 mL of THF at -78°C was treated with 

25 6.3 mL (15.8 mmol) of n-butyllithium (2.5 M in hexane) 

over a period of 5 minutes. The reaction was stirred at 
ambient temperature for 25 minutes, cooled to -78°C, and 
treated with 19 . 8 mL (19.8 mmol) of tributylborane (1.0 
M in THF) . The resulting dark brown solution was 

30 stirred at ambient temperature for 20 minutes and then 
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at reflux for 16 hours prior to the addition of 8.7 g 
(106 mmol) of sodium acetate, 10 mL of water, and 5.2 g 
(46 mmol) of hydroxyamine-O- sulfonic acid. The resulting 
light orange mixture was stirred at ambient temperature 
3 for 3 hours and the aqueous phase extracted with ethyl 
acetate. The combined extracts were washed first with 
water and then with brine, dried (MgS04), and 
concentrated in vacup • The residue was chromatographed 
on silica gel to give 2.0 g (44%) of 4- [2- (4- 
10 f luorophenyl) -4 , 4-dimethylcyclopenten-l- 

yljbenzenesulfonamide as a colorless solid: mp 117- 
118°C; NMR (CDC1 3 ) S 1.23 (s, 6H) , 2.70 (s, 4H) , 4.72 

(s, 2H), 6.92 (t, £ = 9 Hz, 2H) , 7.05-7.12 (m, 2H) , 7.26 

(d, J = 9 Hz, 2H), 7.74 (d, J. - 9 Hz, 2H) ; MS (EI) m/e 

15 (rel intensity) 345 (100), 330 (39), 250 (28), 109 (50), 
80 (31), 69 (58); HRMS . Calc'd for C 1£) H 20 FNO 2 S: 

345.1199. Found: 345.1194. Anal . Calc'd for 
[C 19 H 2Q FN0 2 S + 0.27 H20] : C, 65.15; H, 5.91; N, 4.00; S, 

9.15. Found: C, 65.07; H, 5.94; N, 3.86; S, 9.29. 

20 

Example 14 

Cl 




S0 2 CH ? 



H 3 C CH 3 



25 1- T2- (4 -Chlorot)henvl) -4.4-dimethvlcvclopenten- 

1-vll -4- (methvlsulf onv l ) benzens 

Following the general procedures outlined in 

Synthetic Schemes XV, XX, XXI, and XXII, l-[2-(4- 

30 chlorophenyl) -4, 4-dimethylcyclopenten-l-yl] -4- 

(methylsulfonyl) benzene was isolated as a colorless 
solid: mp 144-145°C; NMR (CDCl 3 ) d 1.23 (s, 6H) , 2.71 
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(s, 4H) , 3.04 (s, 3H) , 7.05 (d r J= 8 Hz, 2H) , 7.21 (d, 
J= 8 Hz, 2H) , 7.30 (d, J= 8 Hz, 2H) , 7.76 (d, 0= 8 Hz, 

2H) ; MS (EI) m/e (rel intensity) 360 (100), 345 (30), 
266 (20), 231 (20); HRMS . Calc'd for C 20 H 21 ClLiO 2 S : 

5 367.1111. Found: 367.1105. Anal . Calc'd for 

C 20 H 21 ClO 2 S: C, 66.50; H, 5.82; Cl , 9.84. Found: C, 

66.61; H, 6.10, Cl, 9.85. 

Example 15 

10 

Cl 

SCbNHo 



H 3 C CH 3 




15 



4 - [ 2 - ( 4 -Chlorophenyl ) - 4 , 4 - dime thy Icy clop en ten - 
1-yl ] benzenesulf onamide 



Following the general procedure outlined in 
Synthetic Scheme XXIII, 1- [2- (4 -chlorophenyl) -4 , 4- 
dimethylcyclopenten-l-yl ] -4- (methylsulf onyl ) benzene 
(the title compound of Example 14) was converted to 4- 
20 [2- ( 4 -chlorophenyl) -4 , 4-dimethylcyclopenten-l- 

yl] benzenesulf onamide as a colorless solid: mp 144- 
145°C; NMR (CDCI3) 8 1.24 (s, 6H) , 2.71 (s, 4H) , 4.78 

(s, 2H) , 7.05 (d, 0= 9 Hz, 2H) , 7.20 (d, 9 Hz, 2H) , 

7.26 (d, sl= 9 Hz, 2H) , 7.75 (d, £= 9 Hz, 2H) ; HRMS. 
25 Calc'd for C ig H 20 ClNO 2 S : '361.0903. Found: 361.0882. 

Anal . Calc'd for C ig H 20 ClNO 2 S : C, 62.72; H, 5.55; Cl, 

10.31; S, 8.80. Found: C, 62.3 5; H, 5.71; Cl, 10.04; 
S, 8.74. 



30 
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Example 16 




S0 2 CH 3 



FH 2 C CH 2 F 

5 

1- [2- ( 4-Fluorophenyl ) -4,4- 
di ( f luoromethyl ) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene 

10 gtep 1; Preparation of 4- (methvlt hio) acetophenone 

To a stirred solution of 50 g (340 mmol) of 4- 
(methylthio)benzonitrile in 2 L of THF at -78°C under an 
atmosphere of nitrogen, was added 282 mL (390 mmol) of 

15 methyllithium (1.4 M in diethyl ether) over a period of 
ten minutes. The solution was stirred at -78°C for one 
hour, and then the dry ice bath was removed. After five 
hours, 100 mL of water followed by 200 mL of 3N 
hydrochloric acid were added to the reaction mixture and 

20 it was stirred overnight. Concentration in vacuo gave a 

residue which was partitioned between ethyl acetate and 

water. The water layer was extracted with three 

portions of ethyl acetate and the combined ethyl acetate 
layers were dried (MgS0 4 ) . Concentration in vacuo gave 

25 58 g of crude ( 4-methylthio) acetophenone as a solid: 

NMR (CDC1 3 ) 8 2.52 (s, 3H) , 2.57 (s, 3H) , 7.26 (d, £ = 9 

Hz, 2H) , 7.87 (d, J = 9 Hz, 2H) . 

Step 2: Preparation of 4- (methvl snlf onvl ) arsr.nnbpnnnp 

30 



To a solution of 11.73 g (71.1 mmol) of 4- 
(methylthio) acetophenone (prepared in Step 1) in 500 mL 
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of dichloromethane at ambient temperature was added 

61.14 g (177 mmol) of m-chloroperoxybenzoic acid (50%) 

(MCPBA) in portions over 20 minutes. The reaction was 

stirred for two hours, quenched slowly with aqueous 

5 sodium bisulfite, washed with three 100 mL portions of 
saturated sodium bicarbonate, dried (MgS0 4 ) , and 

concentrated in vacuo to give 11.91 g (91%) of (4- 

methylsulf onyl ) acetophenone as an colorless solid: NMR 
(CDC1 3 ) 5 2.67 (s, 3H) , 3.08 (s, 3H) , 8.06 (d, J = 9 Hz, 

10 2H) , 8.14 (d, il = 9 Hz, 2H) . 

Step 3 : Preparation of 2-bromo-4'- 

(methvlsulf onvl ) acetophenone 

15 To a stirred solution of 11.91 g (60.5 mmol) 

of 4- (methylsulf onyl) acetophenone (prepared in Step 2) 
in 133 mL of glacial acetic acid and 0.11 mL of 
hydrochloric acid at ambient temperature was added a 
solution of 8.22 g (51.4 mmol) of bromine in 9.3 mL of 

20 glacial acetic acid over a period of three hours. The 

reaction mixture was diluted with 500 mL of water and 

extracted with chloroform. The combined extracts were 
dried (MgS0 4 ) and concentrated in vacuo to give 15.7 g 

of crude 2 -bromo- (4 ' -methylsulf onyl) acetophenone as a 
25 solid: NMR (CDCI3) 5 3.10 (s, 3H) , 4.45 (s, 2H) , 8.08 

(d, J = 9 Hz, 2H) , 8.17 (d, J = 9 Hz, 2H) . 

Step 4: Preparation of 2- (4-f luo roohenvl) -1- \2- T4- 

(methvlsulfonvl ) phenyl 1 -2-oxoethoxvl ethanone 

30 

To a stirred solution of 4.45 g (28.9 mmol) of 
4-f luorophenylacetic acid in 3.26 g (31.8 mmol) of 
triethylamine and 275 mL of acetonitrile was added 8.9 g 
(28.9 mmol) of 2-bromo-4 '- (methylsulf onyl ) acetophenone 
35 (prepared in Step 3) at ambient temperature. The 
reaction mixture was stirred for 30 minutes, 
concentrated in vacuo , and partitioned between ethyl 
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acetate and water. The organic phase was dried (MgS0 4 ) 
and concentrated in vacuo. Purification by silica gel 
chromatography with ethyl acetate/hexane (1:1) gave 6.87 
g (68%) of 2- (4-fluorophenyl)-l-[2-[4- 
5 (methylsulf onyl ) phenyl] -2 -oxoethoxy] ethanone as a 

colorless solid: NMR (CDC1 3 ) 8 3.08 (s, 3H) , 3.79 (s, 

2H) , 5.35 (s, 2H) , 7.06 (s, t , J = 9 Hz, 2H) , 7.32 (dd, 
J = 6 and 9 Hz, 2H) , 8.06 (s, 4H) . 

10 Step 5: Preparation of 3- (4-f luoroohenvl) -4- f (4- 
methvlsul f onvl ) phenyl 1 - 5H- f uran-2 -one 

Under nitrogen, 4.10 g (11.7 mmol) of 2- (4- 
f luorophenyl) -1- [2- [4- (methylsulf onyl ) phenyl] -2- 

15 oxoethoxy] ethanone (prepared in Step 4), 6.52 mL (46.8 
mmol) of triethylamine , 4.89 g (25.7 mmol) of p- 
toluenesulf onic acid, and 12 g of 4A molecular sieves 
were added to 117 mL of acetonitrile and stirred at 
reflux for 16 hours. The reaction mixture was 

20 concentrated ia vacuo and the residue partitioned 

between dichloromethane and water. The dichloromethane 
layer was dried (MgS0 4 ) and reconcentrated in vacuo . 

Recrystallization from hexane/ ethyl acetate (2:1) gave 

3.65 g (94%) of 3- (4-f luorophenyl) -4- [4- 

25 (methylsulf onyl) phenyl] -5H-furan-2-one as a solid: mp 
166-167°C; NMR (CDCI3) 8 3.08 (s, 3H) , 5.19 (s, 2H) , 

7.10 (t, jl = 9 Hz, 2H) , 7.42 (dd, J = 6 and 9 Hz, 2H) , 

7.52 (d, J = 9 Hz, 2H) , 7.97 (d, J = 9 Hz, 2H) ; HRMS . 
CalC'd for C 17 H 13 F0 4 S: 332.0519. Found: 332.0501. 

30 Anal . Calc'd for C 17 H 13 F0 4 S: C, 61.44; H, 3.94; O, 
19.26. Found: C, 61.11; H, 4.06; 0, 19.32. 

Step 6: Preparation of 2- (4-f luoroohenvl) -3- [ (4- 

met.hvlsulf onvl) Phenyl! -1 . 4-dihvdroxv-2-butene 



35 



To a solution of 3.08 g (9.28 mmol) of 3- (4- 
f luorophenyl) -4- (4 -methylsulf onyl) phenyl] -5H-furan-2-one 
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(prepared in Step 5) in 93 mL of tetrahydrofuran (THF) 

at -7 8°C under an atmosphere of nitrogen was added 20 mL 

(30 mmol) of diisobutylaluminum hydride (1.5 M in THF) 

(DIBAL) over a 10 minute period. The solution was 

5 stirred at -78°C for 20 minutes, allowed to warm to 

ambient temperature, and stirred overnight. An 

additional 15 mL (22 mmol) aliquot of DIBAL was added 

and stirring was continued for 2 hours. The reaction was 

cooled to -78°C, treated dropwise with 25 mL of acetone, 

10 warmed to room temperature, and slowly treated with 25 

mL of water. The mixture was stirred for 30 minutes 

prior to the careful addition of 35 mL of 1.2N sodium 

hydroxide. The mixture was extracted with ethyl 

acetate, washed with 1 N hydrochloric acid followed by 
15 brine, dried (MgS0 4 ) , and concentrated in vacuo to give 

3.8 g of crude 2- (4-f luorophenyl) -3- [ (4- 

methylsulf onyl) phenyl] -1, 4-dihydroxy-2-butene as a 
colorless oil: NMR (CDC1 3 ) 8 2.98 (s, 3H) , 4.60 (d, J = 

6 Hz, 4H) , 6.8 (t, jI = 9 Hz, 2H) , 6, 94-7.02 (m, 2H) , 
20 7.22 (d, .1 = 9 Hz, 2H) , 7.65 (d, J = 9 Hz, 2H) . 

Steo 7 : Preparati on of 2- (4-f luorophenvl ) -3- r (4- 

mat-hvlsulfonvl) phenyl 1 -1 . 4-dichloro-2-butene 

25 To a solution of 3.5 g (7.62 mmol) of crude 2- 

( 4-f luorophenyl) -3- [ (4-methylsulf onyl) phenyl] -1,4- 
dihydroxy-2-butene (prepared in Step 6) in 58 mL of N,N- 
dimethylf ormamide (DMF) at 5°C under an atmosphere of 
nitrogen was added dropwise 1.52 mL ( 20.84 mmol) of 

30 thionyl chloride. The reaction was stirred at 5°C for 22 

hours, stirred at ambient temperature for an additional 

8 hours, and concentrated in vacuo . The residue was 

partitioned between ethyl acetate and water; the ethyl 
acetate phase was dried (MgS0 4 ) and concentrated in 

35 vacuo to give crude 2- (4-f luorophenyl) -3- [( 4- 

methylsulf onyl) phenyl ] -1, 4-dichloro-2-butene as a solid: 
NMR (CDCl 3 ) 8 3.0 (s, 3H) , 4.55 (d, J = 3.4 Hz, 4H) , 
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6.86 (t , J = 9 Hz, 2H) , 6.75 (d, J = 8.3 Hz, 2H) , 7.45 
(d, J = 9 Hz, 2H) . 

Step 8A: Preparation of 1- f2- (4-f luorophenvl) -4 , 4- 
5 dicarbomethoxvcvclcoenten-l-yn -4- 

(methvlsulf onvl ) benzene 

To a solution of 1.2 mL (10.5 mmol) of 
dimethyl malonate in 10 mL of DMF under an atmosphere of 

10 nitrogen was added 215 mg (26.9 mmol) of lithium hydride 
in portions. The resulting suspension was stirred at 
ambient temperature for 20 minutes prior to the addition 
of a solution of crude 2- ( 4-f luorophenyl ) -3- [ (4- 
methylsulf onyl ) phenyl] -1 , 4-dichloro-2-butene (prepared 

15 in Step 7) in 10 mL of DMF. The reaction was stirred at 

ambient temperature for 15 hours, treated with another 

150 mg (18.8 mmol) of lithium hydride, and stirred for 

another 4 hours . The mixture was concentrated in vacuo 

and partitioned between ethyl acetate and water; the 
20 organic phase was dried (MgS0 4 ), and concentrated in 

vacuo . The residue was chromatographed on silica gel to 
give 1.1 g (34%) of 1- [2- (4-f luorophenyl) -4, 4- 
dicarbomethoxycyclopenten-l-yl] -4- 

(methylsulf onyl) benzene as an oil: NMR (CDC1 3 ) 8 3.03 

25 (s, 3H) , 3.55 (s, 4H) , 3.79 (s, 6H) , 6.93 (t, J. = 9 Hz, 
2H) , 7.11 (dd, 0.= 6 and 9 Hz, 2H) , 7.32 (d, J = 9 Hz, 
2H) , 7.77 (d, i = 9 Hz, 2H) . 

Step 8B: Preparati on of 1- \2- ( 4-f luorophenvl ) -4 . 4- 
30 dicarbome thoxvcvclopenten- 1 -vl 1 -4 - 

(methvlsulf onvl ) benzene 

To a solution of 7.18 mL (63 mmol) of dimethyl 
malonate in 160 mL of DMF at 0°C under an atmosphere of 
35 nitrogen was added 3.0 g (75 mmol) of sodium hydride 
(60% suspension in oil). The reaction was stirred at 
ambient temperature for 15 minutes (or until the gas 
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evolution has ceased) , cooled to -20°C, and treated with 

15 g (69 mmol) of 2-bromo-4 ' -f luoroacetophenone 

(Aldrich) in one portion. The mixture was stirred at 

ambient temperature for 1 hour and then cooled to 0°C; 

5 another 75 mmol of sodium hydride was added and the 

resulting mixture stirred at ambient temperature for 15 

minutes (or until the gas evolution has ceased) . The 

reaction was recooled to -20°C and treated with 19.1 g 

(69 mmol) of 2-bromo-4 ' - (methylsulf onyl ) acetophenone 

10 (prepared in Step 3) . The reaction was stirred at room 

temperature for 2 hours and concentrated in vacuo . The 

residue was partitioned between water and ethyl acetate; 
the ethyl acetate phase was dried (MgS0 4 ) and 

reconcentrated in vacuo . The residue was chromatographed 
15 on silica gel to give 13 . 8 g (51%) of dimethyl 2- [2- (4- 
f luorophenyl) -2-oxoethyl] -2- [2- [4- 

(methylsulfonyl ) phenyl] -2 -oxoethyl ] propanedioate as an 
oil: NMR (CDC1 3 ) d 3.06 (s, 3H) , 3.76 (s. 6H) , 4.03 (s, 

2H) , 4.08 (s, 2H) , 7.13 (t, J = 8.6 Hz, 2H) , 7.97-8.05 
20 [m with d at 8.03 (J = 8.7 Hz), 4H] , 8.14 (d, £ = 8.5 
Hz, 2H) . 

To a vigorously stirred mixture of 50.4 g (771 
mmol) of zinc dust in 640 mL of THF at -78°C under an 

25 atmosphere of nitrogen was added dropwise 60.4 mL (551 

mmol) of titanium (IV) chloride. The reaction was warmed 
to ambient temperature with a water bath and then 
stirred at reflux for 1 hour. To the resulting dark 
mixture under reflux was added a solution of 15 g (32.3 

30 mmol) of dimethyl 2- [2- (4-f luorophenyl) -2-oxoethyl] -2- 
[2- [4- (methylsulf onyl) phenyl] -2-oxoethyl] propanedioate 
(prepared above) in 20 mL of THF. The resulting mixture 
was stirred at ambient temperature for 16 hours, 
filtered through a pad of celite, rinsed with ethyl 

35 acetate, and concentrated in vacuo . The residue was 

partitioned between water and ethyl acetate; the organic 
phase was washed with brine, dried (MgS0 4 ) , and 

concentrated in vacuo . The residue was chromatographed 
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on silica gel to give 6.26 g (44%) of l-[2-(4- 
f luorophenyl) -4, 4-dicarbomethoxycyclopenten-l-yl ] -4- 
(methylsulfonyl) benzene which was identical to the 
material prepared in Step 8, Method A. 

5 

Step 9: Preparation of 1- \2- (4-f lu oroohenvl) -4 , 4- 
di (hydroxymethyl ) cvclopenten-l-vl 1 -4- 
(methvlsulf onvl ) benzene 

10 Under nitrogen, a solution of 1.01 g (2.34 

mmol) of 1- [2- ( 4-f luorophenyl ) -4, 4- 
dicarbomethoxycyclopenten-l-yl] -4- 

(methylsulf onyl) benzene (prepared in Step 8) in 1.5 mL 

of THF at -7 8°C was treated with 11.6 mL (11.6 mmol) of 

15 DIBAL (1.0 M in THF) . The reaction was stirred at 

ambient temperature for 1.5 hours, quenched with acetone 

and aqueous NaOH, extracted with ethyl acetate, dried 
(MgS0 4 )., and concentrated in vacuo to give 840 mg of 

crude 1- [2- (4-f luorophenyl) -4 , 4- 

20 di (hydroxymethyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene as a colorless oil: NMR (CDC1 3 ) 

8 2.82 (d, jI = 5 Hz, 4H) , 3.04 (s, 3H) , 3.86 (d, J= 5 
Hz, 4H) , 6.94 (t, J = 9 Hz, 2H) , 7.11 (dd, J = 5 and 9 
Hz, 2H) , 7.33 (d, J = 9 Hz, 2H) , 7.77 ( d, J = 9 Hz, 2H) . 

25 

Step 10: Preparation of 1- 12- (4-f luorophenyl) -4 . 4- 
di (tosvlmethvl) cvclopenten-l-vll -4- 
(methvlsulf onvl ) benzene 

30 Under nitrogen, a solution of 2.34 mmol of the 

crude 1- [2- (4-f luorophenyl) -4, 4- 
di (hydroxymethyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene (prepared in Step 9) in 8 mL of 
pyridine at ambient temperature was treated with 1.2 g 
35 (6.3 mmol) of p-toluenesulf onyl chloride (tosyl 

chloride) . The resulting solution was stirred at room 
temperature for 17 hours, concentrated in vacuo , and 
chromatographed on silca gel to give 1.06 g (66% overall 
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yield from Step 9) of 1- [2- (4-f luorophenyl ) -4 , 4- 

di ( tosylmethyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene as a colorless solid: NMR 
(CDC1 3 ) 5 2.46 (s, 6H) , 2.73 (s, 3H) , 3.04 (s, 3H) , 4.05 

5 (s, 4H) , 6.85-7.0 (m, 4H) , 7.20 (d, J = 8 Hz, 2H) , 7.34 
(d, J = 8 Hz, 4H) , 7.75 (d, J = 8 Hz, 6H) . 

Step 11: Preparation of 1- f 2- ( 4-f luorophenyl ) -4 , 4- 
di (fluoromethvl)cvclopenten-l-vll -4- 
10 (methylsulf onyl ? benzene 

Under nitrogen, 20 mL (20 mmol) of Bu 4 NF (1.0 

M in THF) was added to a stirred solution of 3.7 g (5.4 
mmol) of 1- [2- ( 4-f luorophenyl ) -4, 4- 

15 di (tosylmethyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene (prepared in Step 10) in 10 mL 
of anhydrous THF. The reaction was stirred at reflux 
for 14 hours and allowed to cool to ambient temperature. 
Purification by silica gel chromatography (MPLC) using 

20 hexane/ethyl acetate (9:1) gave 1.0 g (49%) of l-[2-(4- 
f luorophenyl) -4, 4-di ( f luoromethyl ) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene as a pale-yellow solid: mp 134- 
135°C; NMR (CDCI3) 5 2.84 (s, 4H) , 3.04 (s, 3H) , 4.52 

(d, J= 47 Hz, 2H) , 6.95 (t, J= 9 Hz, 2H) , 7.06-7.13 (m, 

25 2H) , 7.32 (d, J= 9 Hz, 2H),7.79 (d, J= 9 Hz, 2H) ; HRMS . 
Calc'd for C 20 H ig F 3 O 2 S: 380.1058. Found: 380.1077. 

Anal. Calc'd for C 20 H 19 F 3 O 2 S + 0.30 H 2 0: C, 62.26; H, 
5.12; F, S, 8.31. Found: C, 62.47; H, 5.26; S, 8.47. 
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Example 17 



F. 




S0 2 CH;< 



F 3 C CF 3 



5 1- [2- (4-Fluorophenyl) -4, 4- 

di ( trif luoromethyl) cyclopenten-l-yl] -4- 
{ methylsulf onyl ) benzene 

Following the general procedures outlined in 
10 Synthetic Schemes XV, XX, XXI, and XXII, l-[2-(4- 

f luorophenyl) -4, 4-di (trif luoromethyl ) cyclopenten-l-yl ] - 
4- (methylsulf onyl) benzene was isolated as a colorless 
solid: mp 137. 7-138. 5°C; NMR (CDC1 3 ) 5 3.04 (s, 3H) , 

3.36 (s, 4H), 6.98 (t, 9 Hz, 2H) , 7.07-7.15 (m, 2H) , 
15 7.33 (t, J- 9 Hz, 2H), 7.82 (t, J= 9 Hz, 2H) ; MS (FAB) 

m/e (rel intensity) 459 (100), 374 (10); HRMS. Calc'd 
for C 20 H 15 F 7 O 2 S: 452.0681. Found: 452.0712. Anal . 
Calc'd for C 2Q H 15 F 7 0 2 S + 0.23 H 2 0: C, 53.16; 3.60; F, 
28.11. Found: C, 52.85; H, 3.40; N, 28.06. 

20 

Example 18 




S0 2 CH 3 



H 5 C 2 C 2 H 5 



25 1- [2- (4-Fluorophenyl) -4, 4-diethylcyclopenten- 1 - 

yl 3 - 4 - (methylsulf onyl ) benzene 
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Following the general procedures outlined in 

Synthetic Schemes XV, XX, XXI, and XXII, l-[2-(4- 

f luorophenyl) -4 , 4-diethylcyclopenten-l-yl ] -4- 

5 (methylsulfonyl) benzene was isolated as a pale-yellow 

oil: NMR (CDC1 3 ) 8 0.91 (t, J= 8 Hz, 6H) , 1.56 (q, J= 8 

Hz, 4H) , 2.69 (s, 4H) , 3.03 (s, 3H) , 6.92 (t, J= 8 Hz, 

2H) , 7.09 (t, J= 8 Hz, 2H) , 7.31 (t, J= 8 Hz, 2H) , 7.75 

(t, J= 8 Hz, 2H) ; MS (EI) m/e (rel intensity) 372 (100), 

10 343 (46), 264 (18), 235 (20); HRMS . Calc ' d for 

C 22 H 25 F0 2 S: 372.1559. Found: 372.1532. Anal . Calc'd 

for C 22 H 25 F0 2 S: C, 69.08; H, 6.88; F, 4.97; S, 8.38. 
Found: C, 69.05; H, 6.96; F, 4.92; S, 8.71. 

15 Example 19 



S0 2 NH 2 




H 5 C 2 C 2 H 5 



4- [2- ( 4-Fluorophenyl ) -4 , 4 -die thy Icy clop en ten - 
20 1-yl ] benzenesulf onamide 

Following the general procedure outlined in 
Synthetic Scheme XXIII, 1- [2- (4-f luorophenyl ) -4 , 4- 
diethylcyclopenten-l-yl] -4- (methylsulfonyl) benzene (the 
25 title compound of Example 18) was converted to 4-[2-(4- 
f luorophenyl) -4 , 4-diethylcyclopenten-l- 
yl] benzenesulf onamide as a colorless solid: mp 100.8- 
101. 2°C; NMR (CDCI3) 8 0.91 (t, 8 Hz, 6H) , 1.49-1.60 

(m, 4H) , 2.68 (s, 4H) , 4.69-4.77 (m, 2H) , 6.92 (t, J= 9 
30 Hz, 2H) , 7.05-7.13 (m, 2H) , 7.26 (t, 9 Hz, 2H) , 7.74 
(t, .1= 9 Hz, 2H) ; MS (EI) m/e (rel intensity) 373 (100)-, 
344 (38), 264 (12), 235 (25), 109 (63); HRMS. Calc'd 
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for C 21 H 24 FN0 2 S: 373.1512. Found: 373.1572. Anal . 
Calc'd for C 2] H 24 FN0 2 S : C, 67.53; H, 6.48; N, 3.75. 

Found: C, 67.55; H, 6.43; N, 3.75. 

5 Example 2 0 

F 

S0 2 NH 2 




4- [2- ( 4 -Fluorophenyl ) eye lopent en- 1 - 
10 yl ] benzenesul f onamide 

Following the general procedure outlined in 
Synthetic Scheme XXIII, l-[2-(4- 

f luorophenyl ) cyclopenten-l-yl] -4- (methylsulf onyl ) benzene 
15 (the title compound of Example 1) was convered to 4- [2- 
(4-f luorophenyl) cyclopenten-l-yl] benzenesulf onamide as a 
colorless solid: mp 173-174°C; NMR (CDC1 3 ) 5 2.02-2.15 

(m, 2H) , 2.92 (t, J= 7 Hz, 4H) , 4.73 (br s, 2H) , 6.93 

(t, J= 10 Hz, 2H) , 7.06-7.15 (m, 2H) , 7.28 (d, J= 8 Hz, 

20 2H) , 7.75 (d, j!= 8 Hz, 2H) ; MS (EI ) m/e (rel intensity) 

317 (100) 237 (40), 221 (30), 109 (55); HUMS . Calc'd 
for C 17 H 16 FN0 2 S: 317.0886. Found: 317.0916. Anal . 

Calc'd for C 17 H 16 FN0 2 S : C, 64.28; H, 5.05; N, 4.42. 
Found: C, 63.98; H, 5.29; N, 4.21. 

25 
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Example 21 

ci 

S0 2 NH 2 



5 4 - [2 - ( 4-Chlorophenyl ) cyclopent en- 

l-yl ] benzene sulfonamide 

Following the general procedure outlined in 
Synthetic Scheme XXIII, l-[2-(4- 
10 chlorophenyl) cyclopenten-l-yl] -4- (methylsulf onyl ) benzene 
(the title compound of Example 3) was converted to 4- [2- 
(4-chlorophenyl) cyclopenten-l-yl] benzenesulf onamide as a 
colorless solid: mp 177-178°C; NMR (CDCl 3 ) 5 2.09 (p, 

J= 8 Hz, 2H) , 2.90 (t, J= 8 Hz, 4H) , 4.78 (s, 2H) , 7.06 

15 (d, J= 9 Hz, 2H) , 7.20 (d, J= 9 Hz, 2H) , 7.27 (d, J= 9 

Hz, 2H) , 7.76 (d, J= 9 Hz, 2H) ; MS (EI) m/e (rel 

intensity) 335 (57), 333 (100), 253 (24), 218 (70), 217 

(47), 202 (36), 125 (29), 115 (36), 91 (24); HRMS . 
Calc'd for C 17 H 16 ClN0 2 S : 333.0590. Found: 333.0587. 

20 Anal . Calc'd for C 17 H 16 C1N0 2 S : C, 60.04; H, 4.95; CI, 

10.42; N, 4.12; S, 9.43. Found: C, 59.83; H, 4.84; CI, 
10.99; S, 10.77. 

Example 22 




S0 2 NH 2 



4 - [2 - ( 4 - ( Tr if luoromethyl ) phenyl ) 
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cyclopent en- 1 -yl ] benzene sul f onamide 

Following the general procedures outlined in 
Synthetic Scheme XXIII, l-[2-(4- 
5 (trif luoromethyl) phenyl ) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene (the title compound of Example 
6) was converted to 4- [2- (4- 
( tri f luoromethyl ) phenyl ) cyclopenten-l- 
yl] benzenesulf onamide as a colorless solid: mp 164- 
10 165°C (dec); NMRC(CDCl 3 ) 5 2.05-2.18 (m, 2H) , 2.93 (t, 

J= 8 Hz, 4H) , 4.75 (s, 2H) , 7.20-7.30 (m, 4H) , 7.48 (t, 

J= 8 Hz, 2H) , 7.66 (t, 0.= 8 Hz, 2H) ; MS (FAB) m/e (rel 

intensity) 392 (26), 374 (100), 334 (13), 308 (8); HRMS . 
Calc'd for C 18 H 16 F 3 N0 2 S : 367.0854. Found: 367.0832. 

15 Anal . Calc'd for C 18 H 16 F 3 N0 2 S : C, 58.85; H, 4.39; N, 
3.81. Found: C, 58.75; H, 4.45; N, 3.53. 
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Example 23 




5 1- [2 - ( 4 -Methoxyphenyl ) eye 1 open ten- 1-yl ] -4 - 

(methylsulf onyl ) benzene 

Following the general procedures outlined in 

Synthetic Schemes I, VII, and X, l-[2-(4- 

methoxyphenyl ) cyclopenten-l-yl] -4- (methylsulf onyl ) 

benzene was isolated as a colorless solid: mp 128.8- 
129 . 8°C ; ■ NMR (CDCI3) 5 2.01-2.14 (m, 2H) , 2.90 (t, J= 8 

Hz, 4H) , 3.04 (s, 3H) , 3.79 (s, 3H) , 6.78 (t, J= 9 Hz, 

2H) , 7.08 (t, jI= 9 Hz, 2H) , 7.36 (t, J= 9 Hz, 2H) , 7.75 

(t, J= 9 Hz, 2H) ; MS (FAB) m/e (rel intensity) 335 
(100); HRMS. Calc'd for C 19 H 20 O 3 S: 328.1133. Found: 

328.1125. Anal . Calc'd for C ig H 20 O 3 S: C, 69.48; H, 
6.14; S, 9.76. Found: C, 69.62; H, 6.19; S, 9.80. 

20 Example 24 




S0 2 NH 2 



4- [2- ( 4 -Methoxyphenyl ) cyclopenten-1 - 
25 yl] benzenesulf onamide 

Following the general procedure outlined in 
Synthetic Scheme XXIII, 1- [2- (4-methoxyphenyl) 
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cyclopenten-l-yl] -4- (methylsulf onyl ) benzene (the title 

compound of Example 23) was converted to 4-[2-(4- 

methoxyphenyl) cyclopenten-l-yl ] benzenesulf onamide as a 
colorless solid: mp 171-175°C (dec); NMR (CDC1 3 ) 5 

5 2.00-2.12 (m, 2H) , 2.89 (t, J= 8 Hz, 4H) , 3.79 (s, 3H) , 

4.70-4.76 (m, 2H) , 6.77 (t, J= 9 Hz, 2H) , 7.08 (t, J= 9 

Hz, 2H) , 7.3 0 (t, J= 9 z, 2H) , 7.73 (t, J, 9 Hz, 2H) ; 

MS ( FAB) m/e (rel intensity) 329 (100), 297 (11), 249 
(64); HRMS. Calc'd for C lg H 1Q N0 3 S: 329.1086. Found: 

10 329.1112. Anal . Calc'd for C 18 H 19 N0 3 S: C, 65.63 ; H, 
5.81; N, 4.25. Found: C, 65.46; H, 5.89; N, 4.26. 



Example 25 



15 




S0 2 CH 3 



1- [2- (2, 3 -D if luorophenyl ) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene 



20 Following the general procedures outlined in 

Synthetic Schemes I, VII, and X, l-[2-(2,3- 

dif luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene was isolated as a colorless 
solid: mp 151-152°C; NMR (CDC1 3 ) 6 2.14 (p, 8 Hz, 

25 2H) ,. 2.87-3.00 (m, 4H) , 3.02 (s, 3H) , 6.77-6.84 (m, 1H) , 
6.91-7.11 (m, 2H) , 7.28 (d, J= 9 Hz, 2H) , 7.74 (d, a= 9 
Hz, 2H); MS (EI) m/e (rel intensity) 334 (100), 255 
(54), 227 (24), 128 (29), 127 (33); HRMS. Calc'd for 
C 18 H 16 F 2°2 S: 334.0839. Found: 334.0835. Anal . Calc'd 

30 for C lg H 16 F 2 0 2 S: C, 64.66; H, 4.82; S, 9.59. Found: C, 

64.67; H, 4.87; S, 9.46. 
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Example 



26 



SChNH- 




5 



4 - [2 - ( 2 , 3 -Dif luorophenyl ) eye lop en t en- 1 - 
yl] benzenesulf onamide 



Following the general procedure outlined in 



10 Synthetic Scheme XXIII, l-[2-(2,3- 
dif luorophenyl ) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene (the title compound of Example 
25) was converted to 4- [2- (2,3- 

dif luorophenyl) cyclopenten-l-yl] benzenesulf onamide as a 
15 colorless solid: mp 133-134°C; NMR (CDC1 3 ) 5 2.13 (p, 

8 Hz, 2H) , 2.85-3.00 (m, 4H) , 4.75 (s, 2H) , 6.76-6.84 

(m, 1H) , 6.90-7.11 (m, 2H) , 7.20-7.27 (m, 2H) , 7.72 (d, 
il= 8 Hz, 2H) ; HRMS . Calc'd for C 17 H 15 F 2 N0 2 S : 335.0792. 

Found: 3 35.0774. Anal . Calc'd for C 17 H 15 F 2 N0 2 S + 0.18 

20 H20: C, 60.29; H, 4.57; F, 11.22; N, 4.14; S, 9.47. 

Found: C, 60.27; H, 4.69; F, 11.35; N, 4.06; S, 9.52. 



Example 27 



ci 



ci 



25 




S0 2 CH 3 



1- [ 2 - ( 3 , 4 -Dichlorophenyl ) eye 1 open ten- 1-yl ] -4 - 
( methyl sulfonyl ) benzene 



WO 95/11883 



PCT/US94/08047 



123 

Following the general procedures outlined in 
Synthetic Schemes I, VII, and X, l-[2-(3,4- 
dichlorophenyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene was isolated as a colorless 
5 solid: mp 100-101°C; NMR (CDC1 3 ) 5 2.10 (p, 0= 8 Hz, 

2H) , 2.85-2.96 (m, 4H) , 3.05 (s, 3H) , 6.91 (dd, J_= 9 and 

2 Hz, 1H) , 7.23-7.28 (m, 2H) , 7.32 (d, J= 9 Hz, 2H) , 
7.79 (d, J= 9 Hz, 2H) ; HRMS . Calc'd for C 18 H 16 Cl 2 0 2 S : 

366.0248. Found: 366.0269. Anal . Calc'd for 
10 C 18 H 16 C1 2 0 2 S: C, 58.86; H, 4.39; Cl , 19.31; S, 8.73. 

Found: C, 58.53; H, 4.53; Cl, 19.26; S, 8.78. 

Example 2 8 




4- [2- ( 3 , 4 -Dichlorophenyl ) cyclopenten-l- 
yl] benzene sulfonamide 

20 Following the general procedure outlined in 

Synthetic Scheme XXIII, l-[2-(3,4- 
dichlorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene (the title compound of Example 

27) was converted to 4- [2- (3,4- 

25 dichlorophenyl) cyclopenten-l-yl] benzenesulf onamide as a 
colorless solid: mp 134-135°C; NMR (CDCl 3 ) 8 2.10 (p, 

•1= 8 Hz, 2H) , 2.84-2.95 (m, 4H) , 4.76 (s, 2H) , 6.91 (dd, 

i= 9 and 2 Hz, 1H) , 7.23-7.30 (m, 4H) , 7.78 (d, J= 9 Hz, 

2H) ; MS (FAB) m/e 372, 370, 368. Anal . Calc'd for 
30 C 17 H 15 C1 2 N0 2 S : C, 55.43; H, 4.11; Cl, 19.25; N, 3.80; S, 

8.71. Found: C, 55.57; H, 4.02; Cl, 19.24; N, 3.67; S, 
8.62. 
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Example 2 9 




5 l-[2-(3-Fluoro-4 -met hoxyphenyl ) eye lop en ten- 1 -yl ] - 

4 - ( methyl su If onyl ) benzene 

Following the general procedures outlined in 
Synthetic Schemes I, VII, and X, 1- [2- (3-f luoro-4- 
10 rnethoxyphenyl ) cyclopenten-l-yl ] -4- 

(methylsulf onyl) benzene was isolated as a colorless 
solid: mp 127.8-128. 6°C; NMR (CDCl 3 ) 5 2.02-2.14 (m, 

2H) , 2.84-2.94 (m, 4H) , 3.05 (s, 3H) , 3.86 (s, 3H) , 
6.76-6.92 (m 3H) , 7.34 (t, J= 9 Hz, 2H) , 7.78 (t, 9 
15 Hz, 2H) ; MS (EI) m/e (rel intensity) 346 (100), 315 (7), 
267 (10), 191 (10), 139 (12), 107 (7); HRMS . Calc'd for 
■ C 19 H 19 F0 3 S: 346.1039. Found: 346.1049. Anal . Calc'd 
for C ig H ig F0 3 S: C, 65.88; H, 5.53; F, 5.48. Found: C, 

65.71; H, 5.49; F, 5.13. 




25 4- [2- ( 3 - Fluor o- 4 -met hoxyphenyl ) cyclopenten- 

l-yl ] benzene sulfonamide 



Following the general procedure outlined in 
Synthetic Scheme XXIII, 1- [2- (3-f luoro-4- 
30 methoxyphenyl) cyclopenten-l-yl] -4- 
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( methyl sulfonyl) benzene (the title compound of Example 

29) was converted to 4- [2- ( 3 -f luoro-4- 

methoxyphenyl ) cyclopenten-l-yl]benzenesulf onamide as a 
colorless solid: mp 170 . 0-170 . 8°C; NMR (CDC1 3 ) 5 2.01- 

5 2.13 (a, 2H) , 2.83-2.93 (m, 4H) , 3.87 (s, 3H) , 4.75 (s, 
2H) , 6.76-6.92 (m, 3H) , 7.30 (t, J= 9 Hz, 2H) , 7.76 (t, 
J= 2H) ; MS (EI) m/e (rel intensity) 347 (100), 316 (12), 

267 (12), 252 (19), 236 (20), 191 (16), 139 (12); HRMS . 
Calc'd for C 18 H 18 FN0 3 S: 347.0991. Found: 347.0955. 
10 Anal. Calc'd for C 18 H 18 FN0 3 S: C, 62.23 ; H, 5.22; N, 

4.03. Found: 62.37; H, 5.36; 3.99. 

Example 31 



15 




1 - [ 2 - ( 3 -Chloro-4 -methoxyphenyl ) eye lop en t en- 1 -yl ] - 
4 - (methyl sulfonyl ) benzene 

20 Following the general procedures outlined in 

Synthetic Schemes I, VII, and X, 1- [2- (3-chloro-4- 
methoxyphenyl) cyclopenten-l-yl] -4- 
(methylsulfonyl) benzene was isolated as a colorless 
solid: mp 118-120°C; NMR (CDC1 3 ) 8 2.01-2.14 (m, 2H) , 

25 2.83-2.95 (m, 4H) , 3.04 (s, 3H) , 3.87 (s, 3H) , 6.77 (d, 

il= 9 Hz, 1H) , 6.94 (d, £= 9 Hz, 1H) , 7.18 (d, J= 2 Hz, 

1H) , 7.34 (t, i= 9 Hz, 2H), 7.77 (t, 1= 9 Hz, 2H) ; MS 

(EI) m/e (rel intensity) 362 (100), 327 (13), 248 (18), 
233 (8); HRMS. Calc'd for C 19 H ig Cl0 3 S: 3 62.0743. 

30 Found: 362.0727. Anal . Calc'd for C ig H ig Cl0 3 S: C, 

62.89; H, 5.28; Cl, 9.77. Found: C, 62.89; H, 5.42; 
9.95. 
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Example 32 




5 4-[2-(3-Chloro-4 -methoxypheny 1 ) cyclopenten-1- 

yl ] benzene su.1 f onamide 

Following the general procedure outlined in 
Synthetic Scheme XXIII, 1- [2- (3-chloro-4- 
methoxyphenyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene (the title compound of Example 

31) was converted to 4- [2- (3-chloro-4- 

methoxyphenyl ) cyclopenten-l-yl ]benzenesulf onamide as a 
colorless solid: mp 178 . 8-180 . 0°C ; NMR (CDC1 3 ) 8 2.01- 

2.13 (m, 2H) , 2.83-2.93 (m, 4H) , 3.87 (s, 3H) , 4.75 (s, 
2H) , 6.76 (d, 9 Hz, 1H) , 6.94 (dd, J= 9 and 2 Hz, 
1H) , 7.20 (d, j!= 2 Hz, 1H) , 7.30 (t, £= 8 Hz, 2H) , 7.76 
(t, j!= 8 Hz, 2H) ; MS (EI) m/e (rel intensity) 363 (100), 

328 (14), 268 (16), 233 (17); HRMS. Calc'd for 
C 18 H 18 C1N0 3 S : 363.0696. Found: 363.0701. Anal . 

Calc'd for C lg H 18 ClN0 3 S : C, 59.41; H, 5.00; N, 3.85. 
Found: C, 59.12; H, 5.06; N, 3.69. 

Example 3 3 




1- [2- ( 3 -Chloro-4 -f luorophenyl ) cyclopenten- 
l-yl] -4- (methylsulf onyl ) benzene 
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Following the general procedures outlined in 
Synthetic Schemes I, VII, and X, 1- [2- (3-chloro-4- 
f luorophenyl ) cyclopenten-l-yl] -4- (methylsulf onyl ) benzene 
5 was isolated as a colorless solid: mp 87 . 5-88 . 5°C ; NMR 
(CDC1 3 ) 8 2.03-2.15 (m, 2H) , 2.84-2.95 (m, 4H) , 3.04 (s, 

3H), 3.87 (s, 3H), 6.91-7.02 (ra, 2H) , 7.19 (dd, J= 8 and 
2 Hz, 1H) , 7.31 (t, J= 9 Hz, 2H) , 7.79 (t, J= 9 Hz, 

2H) ;MS (EI) m/e (rel intensity) 350 (100), 315 (6), 271 
10 (22), 236 (69); HRMS. Calc'd for C 1D H 1c ClFO,S: 

350.0544. Found: 350.0523. Anal . Calc'd for 
C 18 H 16 C1F0 2 S: C ' 61.62; H, 4.60; F , 5.42. Found: C, 
61.37; H, 4.67; F, 5.09. 

15 Example 34 




so 2 nh 2 



4 - [2 - ( 3 -Chloro-4-f luorophenyl ) eye lopent en- 1 - 
20 yl] benzenesulf onamide 

Following the general procedure outlined in 
Synthetic Scheme XXIII, 1- [2- (3-chloro-4- 
fluorophenyl) cyclopenten-l-yl] -4- (methylsulf onyl ) benzene 
25 (the title compound of Example 33) was converted to 4- 
[2- (3-chloro-4-f luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide as a colorless solid: mp 150.5- 
151. 5°C; NMR (CDCl 3 ) 5 2.02-2.16 m, 2H) , 2.83-2.96 (m, 

4H), 4.78 (s, 2H) , 6.90-7.03 (m, 2H) , 7.18-7.24 (m, 1H) , 
30 7.28 (t, 0= 9 Hz, 2H) , 7.78 (t, J= 9 Hz, 2H) ; MS (EI) 

m/e (rel intensity) 351 (100), 316 (16), 271 (40), 236 
(28); HRMS. Calc'd for C 17 H 15 C1FN0 2 S : 351.0496. Found: 
351.0516. Anal. Calc'd for C 17 H 15 C1FN0 2 S : C, 58.04; H, 
4.30; N, 3.98. Found: C, 57.94; H, 4.41; N, 3.93. 
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Example 3 5 



0 



0 




SO2CH3 



5 

5- [2- [4- ( Methyl sulfonyl ) phenyl] eye lop en t en- 1 -yl ] - 

1 , 3-benzodioxole 

Following the general procedures outlined in 

10 Synthetic Schemes I, VII, and X, 5- [2- [4- 

(methylsulf onyl) phenyl] cyclopenten-l-yl] -1,3- 

benzodioxole was isolated as a colorless solid: mp 
140. 0-140. 7°C; NMR (CDCI3) 8 2.06 (p, 8 Hz, 2H) , 

2.82-2.93 (m, 4H) , 3.04 (s, 3H) , 5.93 (s, 2H) , 6.59-6.72 
15 (m, 3H) , 7.35 (d, 0= 9 Hz, 2H) , 7.76 (d, £= 9 Hz, 2H) ; 
HRMS . Calc'd for C ig H lg 0 4 S: 342.092 6. Found: 
342.0932. Anal . Calc'd for C ig H 18 0 4 S: C, 66.65; H, 

5.30. Found: C, 66.43; H, 5.47. 

20 Example 3 6 




so 2 ch 3 



25 



4- [2- ( 2-Methylpyridin-5-yl ) cyclopenten- 
l-yl] benzene sulfonamide 



Following the general procedure outlined in 
Synthetic Scheme XI (with the substitution of 33 for 



WO 95/11883 



PCT/US94/08047 



129 

43 ) , 1- (2-bromocyciopenten-l-yl) -4- 

(methylsulf onyl) benzene (prepared in Step 1 of Example 

11) was reacted with 2 -methylpyridin-5-yltrimethyltin 

(prepared in Synthetic Scheme VIII) to provide 4- [2- (2- 

5 methylpyridin-5-yl ) cyclopenten-l-yl ] benzenesulf onamide 
as a colorless solid: mp 108 . 0-109 . 5°C; NMR (CDC1 3 ) 5 

2.05-2.19 (m, 2H) , 2.46 (s, 3H) , 2.86 (t, J= 7 Hz, 4H) , 
3.05 (s, 3H) , 7.02 (d, J= 8 Hz, 1H) , 7.32 (br s, 1H) , 
7.33 (d, 0.= 8 Hz, 2H) , 7.78 (d, J= 8 Hz, 2H) , 8.82 (d, 
10 J= 2Hz, 1H) ; MS (CI) m/e (rel intensity) 314 (100), 234 
(5), 89 (20); HRMS . Calc'd for C lg H ig LiN0 2 S : 320.1297. 
Found: 320.1281. Anal . Calc'd for C lg H 19 N0 2 S: C, 

69.01; H, 6.07; N, 4.47. Found: C, 68.91; H, 6.40; 
4.28. 

15 

Example 37 




20 1- [2- ( 4 -Fluorophenyl ) cyclopenten-l-yl] -4- 

( f luoromethylsulf onyl ) benzene 

Under nitrogen, 2.7 mL (3.8 mmol) of 
methyllithium (1.4 M in ether) was added to a stirred 

25 solution of 1.0 g (3.2 mmol) of l-[2-(4- 

f luorophenyl) cyclopenten-l-yl] -4- (methylsulf onyl) benzene 
(the title compound of Example 1) in 10 mL of anhydrous 
THF at -78°C. The reaction was allowed to warm to 
ambient temperature and stir for 1 hour. A solution of 

30 1.2 g (4.8 mmol) of N-f luorodibenzenesulf onamide 

(Aldrich) in 5 mL of anhydrous THF was slowly added at 
0°C. The reaction was stirred for 1 hour at ambient 
temperature and quenched with water. Purification by 
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silica gel chromatography (MPLC) using hexane/ethyl 
acetate (9:1) gave 110 mg (10%) of l-[2-(4- 
f luorophenyl) cyclopenten-l-yl] -4- 

( fluoromethylsul fonyl ) benzene as a colorless solid: mp 
5 123-124°C; NMR (CDCl 3 ) 5 2.10 (p, 7 Hz, 2H) , 2.92 (t, 

J= 7 Hz, 4H) , 5.11 (d, J= 47 Hz, 2H) , 6.94 (dd, J= 9 and 

2 Hz, 2H) , 7.07-7.14 (m, 2H) , 7.36 (d, J= 9 Hz, 2H) , 

7.77 (d, jl= 9 Hz, 2H) ; MS (EI) m/e (rel intensity) 334 
(100), 237 (24), 209 (22); HRMS . Calc'd for C lg H 16 F 2 0 2 S: 

10 334.0839. Found: 334.0828. Anal . Calc'd for 

C 18 H 16 F 2°2 S + 0-22 H20: C ' 63 - 90; H ' 4 -90; F, 11.23; S, 
9.48. Found: C, 63.89; H, 4.90; F, 11.07; 9.76. 

Example 38 



15 



F F 



1- [2 - ( 3 , 4 -D if luorophenyl ) cyclopenten- 
l-yl] - 4 - ( methyl sul fonyl ) benzene 

Following the general procedures outlined in Synthetic 

20 Schemes I, VII, and X, l-[2-(3,4- 

dif luorophenyl) cyclopenten-l-yl] -4- (methylsulf onyl ) benzene 

was isolated as a colorless solid: mp 114-115 °C; NMR 
(CDC1 3 ) 8 2.10 (p, .2= 8 Hz, 2H) , 2.85-2.96 (m, 4H) , 3.05 

(s, 3H) , 6.79-6.86 (m, 1H) , 6.89-7.07 (m, 2H) , 7.32 (d, 
25 9 Hz, 2H) , 7.79 (d, 9 Hz, 2H) ; MS (FAB) m/e 341 (M+Li) ; 
HRMS. Calc'd for C lg H 17 F 2 0 2 S : 335.0917. Found: 335.0925. 

Anal . Calc'd for C 18 H 16 F 2 0 2 S : C, 64.66; H, 4.82; F, 11.36. 
Found: C, 64.77; H, 4.91; F, 11.39. 
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Example 39 

SO : NH 2 



4- [2 - ( 3 , 4 -Dif luorophenyl ) cyclopent en- 
l-yl] benzene sulfonamide 

5 

Following the general procedure outlined in Synthetic 
Scheme XXIII, 1- [2- (3 , 4-dif luorophenyl) cyclopenten-l-yl] -4- 
(methylsulfonyl) benzene (the title compound of Example 38) 
was converted to 4- [2- (3 , 4-dif luorophenyl ) cyclopenten-1- 
10 yl]benzenesulfonamide as a colorless solid: mp 147-147.5 
°C; NMR (CDC1 3 ) 8 2.10 (p, J= 9 Hz, 2H) , 2.84-2.95 (m, 4H) , 

4.76 (s, 2H), 6.80-6.86 (m, 1H) , 6.90-7.07 (m, 2H) , 7.27 
(d, a= 9 Hz, 2H), 7.78 (d, J= 9 Hz, 2H) ; MS (FAB) m/e 342 
(M+Li); HRMS. Calc'd for C 17 H 16 F 2 N0 2 S : 33 6.0870. Found: 
15 336.0856. Anal. Calc'd for C 17 H 15 F 2 N0 2 S : C, 60.88; H, 

4.51; N, 4.18. Found: C, 60.97; H, 4.56; N, 4.15. 

BIOLOGICAL EVALUATION 

20 Rat Carrageenan Foot Pad Edema Test 

The carrageenan foot edema test was performed 
with materials, reagents and procedures essentially as 
described by Winter, et al . , ( Proc. Soc . Em. Biol. 

25 Medr , ill, 544 (1962)). Male Sprague-Dawley rats were 
selected in each group so that the average body weight 
was as close as possible. Rats were fasted with free 
access to water for over sixteen hours prior to the 
test. The rats were dosed orally (1 mL) with compounds 

30 suspended in vehicle containing 0.5% methylcellulose and 
.025% surfactant, or with vehicle alone. One hour later 
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a subplantar injection of 0.1 mL of 1% solution of 
carrageenan/sterile 0.9% saline was administered and the 
volume of the injected foot was measured with a 
displacement plethysmometer connected to a pressure 
5 transducer with a digital indicator. Three hours after 
the injection of the carrageenan, the volume of the foot 
was again measured. The average foot swelling in a 
group of drug-treated animals was compared with that of 
a group of placebo-treated animals and the percentage 
10 inhibition of edema was determined (Otterness and 

Bliven, Laboratory Models for Testing NSAIDs. in Non- 
steroidal Anti-lnf lammatorv Drugs . (J. Lombardino, ed. 
1985)). Results are shown in Table I. 

15 

Rat Carrageenan-induced Analgesia Test 

The analgesia test using rat carrageenan was 
performed with materials, reagents and procedures 

20 essentially as described by Hargreaves, et al., ( Pain . 
22., 77 (1988)). Male Sprague-Dawley rats were treated 
as previously described for the Carrageenan Foot Pad 
Edema test. Three hours after the injection of the 
carrageenan, the rats were placed in a special 

25 plexiglass container with a transparent floor having a 
high intensity lamp as a radiant heat source, 
positionable under the floor. After an initial twenty 
minute period, thermal stimulation was begun on either 
the injected foot or on the contralateral uninjected 

30 foot. A photoelectric cell turned off the lamp and timer 
when light was interrupted by paw withdrawal. The time 
until the rat withdraws its foot was then measured. The 
withdrawal latency in seconds was determined for the 
control and drug-treated groups, and percent inhibition 

3 5 of the hyperalgesic foot withdrawal determined. Results 
are shown in Table I . 
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TABLE I . 



RAT PAW EDEMA ANALGESIA 

% Inhibition % inhibition 

@ lOmcr/kg body weight. (a ?nmrr/kg hndy weight. 

Examples 



1 


32 


0 0 


2 


3 9 




3 




/I 1 
4X 


4 






—J 


X o 








0 0 

<i y 


xx 


n o 
Z 0 


39 


xz 


A C 1 

4b 1 




i 


■3/12 


14 2 


X ^ 


o i 2 
J X^ 






/1 1 2 




20 


26 


442 


21 


49 2 




23 


22 


15 2 


25 


32 2 




28 


10 


26 2 


30 


472 




31 


28 2 




32 


13 


172 


34 


37 


46 2 


35 


6 2 




36 


332 





30 1 - Assay performed at 20 mg/kg body weight. 

— 2 - Assay performed at 30 ma/ko bnri v weight. 

Evaluation of COX I and COX II activity in vitro 

35 The compounds of this invention exhibited 

inhibition in vitro of COX 11. The COX II inhibition 
activity of the compounds of this invention illustrated 
in the Examples was determined by the following methods. 
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a. Preparation of recombinant COX baculoviruses 

A 2.0 kb fragment containing the coding region 
5 of either human or murine COX-I or human or murine COX- 
II was cloned into a BamHl site of the baculovirus 
transfer vector pVLl393 (Invitrogen) to generate the 
baculovirus transfer vectors for COX-I and COX- II in a 
manner similar to the method of D.R. O'Reilly et al 

10 (Baculovirus Expression Vectors: A Laboratory Manual 
(1992) ) . Recombinant baculoviruses were isolated by 
transfecting 4 |ig of baculovirus transfer vector DNA 
into SF9 insect cells (2xl0e8) along with 200 ng of 
linearized baculovirus plasmid DNA by the calcium 

15 phosphate method. See M.D. Summers and G.E. Smith, A 
Manual of Methods for Baculovirus Vectors and Insect 
Cell Culture Procedures, Texas Agric. Exp. Station Bull. 
1555 (1987) . Recombinant viruses were purified by three 
rounds of plaque purification and high titer (10E7 - 

20 10E8 pfu/ml) stocks of virus were prepared. For large 
scale production, SF9 insect cells were infected in 10 
liter fermentors (0.5 x 10 6 /ml) with the recombinant 
baculovirus stock such that the multiplicity of 
infection was 0.1. After 72 hours the cells were 

25 centrifuged and the cell pellet homogenized in 

Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3-[(3- 
cholamidopropyl ) dimethylammonio] -1-propanesulf onate 
(CHAPS). The homogenate was centrifuged at 10,000xG for 
3 0 minutes, and the resultant supernatant was stored at 

3 0 -80°C before being assayed for COX activity. 

b. Assay for COX I and COX II activity: 

COX activity was assayed as PGE2 formed/|ig 
35 protein/ time using an ELISA to detect the prostaglandin 
released. CHAPS -solubili zed insect cell membranes 
containing the appropriate COX enzyme were incubated in 
a potassium phosphate buffer (50 mM, pH 8.0) containing 
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epinephrine, phenol, and heme with the addition of 
arachidonic acid (10 jiM) . Compounds were pre -incubated 
with the enzyme for 10-20 minutes prior to the addition 
of arachidonic acid. Any reaction between the 
5 arachidonic acid and the enzyme was stopped after ten 
minutes at 37°C/room temperature by transferring 40 |il 
of reaction mix into 160 n-1 ELISA buffer and 25 pM 
indomethacin. The PGE2 formed was measured by standard 
ELISA technology (Cayman Chemical) . Results are shown in 
10 Table 11. 



TABLE II. 

HUMAN COX I HUMAN COX II 
ID50 HM ID50 |1M 



Examples 





1 


>100 


<.l 




2 


>100 


<.l 


20 


3 


>100 


<.l 




4 


>100 


<.l 




5 


>100 


<.l 




6 


>100 


.9 




7 


>100 


2.2 


25 


8 


>100 


77.9 




9 


>100 


3.2 




10 


>100 


6.6 




11 


>100 


.2 




• 12 


18.3 


<.l 


30 


13 


.5 


<.l 




14 


1.6 


<.l 




15 


<.l 


<.l 




16 


58 


<.l 




17 


>100 


<.l 


35 


18 


>100 


65 




19 


10 


3.9 




20 


4.2 


<.l 
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TABLE II. (cont.) 



HUMAN COX I HUMAN COX II 
ID50 HM ID 50 UM 

5 

Examples 



10 



15 



20 



22 


4.0 


.1 


23 


9.9 


<.l 


24 


.2 


<.l 


25 


>100 


<.l 


26 


3.6 


<.l 


27 


>100 


<.l 


28 


3.7 


<.l 


29 


>100 


.1 


30 


8.1 


<.l 


31 ■ 


>100 


.1 


32 


21.3 


<.l 


33 


>100 


<.l 


34 


2.1 


<.l 


35 


>100 


<.l 


36 


>100 


.8 


37 


>100 


<.l 


38 


>100 


1.0 


39 


9.9 


<.l 



25 



Also embraced within this invention is a class 
of pharmaceutical compositions comprising one or more 
compounds of Formula I in association with one or more 

30 non- toxic, pharmaceutical^ acceptable carriers and/or 
diluents and/or adjuvants (collectively referred to 
herein as "carrier" materials) and, if desired, other 
active ingredients. The compounds of the present 
invention may be administered by any suitable route, 

35 preferably in the form of a pharmaceutical composition 
adapted to such a route, and in a dose effective for the 
treatment intended. The compounds and composition may, 
for example, be administered intravascular ly, 
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intraperitoneally , subcutaneously , intramuscularly or 
topically. 

For oral administration, the pharmaceutical 
5 composition may be in the form of, for example, a 
tablet, capsule, suspension or liquid. The pharma- 
ceutical composition is preferably made in the form of a 
dosage unit containing a particular amount of the active 
ingredient. Examples of such dosage units are tablets or 
10 capsules. The active ingredient may also be administered 
by injection as^ composition wherein, for example, 
saline, dextrose or water may be used as a suitable 
carrier . 



15 The amount of therapeutically active compound 

that is administered and the dosage regimen for treating 
a disease condition with the compounds and/or 
compositions of this invention depends on a variety of 
factors, including the age, weight, sex and medical 

20 condition of the subject, the severity of the disease, 
the route and frequency of administration, and the 
particular compound employed, and thus may vary widely. 
The pharmaceutical compositions may contain active 
ingredient in the range of about 0 . 1 to 1000 mg, 

25 preferably in the range of about 0.5 to 500 mg and most 
preferably between about 1 and 100 mg. A daily dose of 
about 0.01 to 100 mg/kg body weight, preferably between 
about 0.1 and about 50 mg/kg body weight and most 
preferably from about 1 to 20 mg/kg body weight, may be 

30 appropriate . The daily dose can be administered in one 
to four doses per day. 

For therapeutic purposes, the compounds of 
this invention are ordinarily combined with one or more 
35 adjuvants appropriate to the indicated route of 

administration. If administered per os . the compounds 
may be admixed with lactose, sucrose, starch powder, 
cellulose esters of alkancic acids, cellulose alkyi 
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esters, talc, stearic acid, magnesium stearate, 
magnesium oxide, sodium and calcium salts of phosphoric 
and sulfuric acids, gelatin, acacia gum, sodium 
alginate, polyvinylpyrrolidone, and/or polyvinyl 
alcohol, and then tableted or encapsulated for con- 
venient administration. Such capsules or tablets may 
contain a controlled-release formulation as may be 
provided in a dispersion of active compound in hydroxy- 
propylmethyl cellulose. Formulations for parenteral 
administration may be in the form of aqueous or non- 
aqueous isotonic sterile injection solutions or 
suspensions. These solutions and suspensions may be 
prepared from sterile powders or granules having one or 
more of the carriers or diluents mentioned for use in 
the formulations for oral administration. The compounds 
may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, corn oil, cottonseed oil, 
peanut oil, sesame oil, benzyl alcohol, sodium chloride, 
and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the 
pharmaceutical art. 

Although this invention has been described 
with respect to specific embodiments, the details of 
these embodiments are not to be construed as 
limitations . 
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What is claimed is 



1. A compound of Formula I 




R 1 R 2 



wherein A is selected from 



10 



15 



R 9 



pll pl2 D ll D 12 




wherein each of R 1 and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl, halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of R 3 through R 12 is independently 
selected from hydrido, halo, alkyl, alkylthio, cyano, 
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, alkoxyalkyl, 
alkylsulfonyl, haloalkylsulf onyl and sulfamyl; 

provided that when A is 



20 



25 



r w r8 

R 1I R 12 

R 5 cannot be hydrido when R 10 is selected from hydrido, 
cyano, halo, methyl, trif luoromethyl and methoxy; further 
provided that R 1 ^ cannot be hydrido when R 5 is selected 
from cyano, halo, methyl, trif luoromethyl and methoxy; and 
further provided that R 5 and R 10 are not both methoxy; or a 
pharmaceutical^ suitable salt thereof. 



WO 95/11883 



PCTVUS94/08047 



140 

2. Compound of Claim 1 wherein each of R 1 and R 2 
is independently selected from lower alkyl, hydrido, lower 
hydroxyalkyl , halo, lower haloalkyl, lower alkoxycarbonyl 
and carboxyl; and wherein each of R 3 through R 12 is 

5 independently selected from hydrido, halo, lower alkyl, 
lower alkylthio, cyano, lower haloalkyl, lower alkoxy, 
lower haloalkoxy, lower hydroxyalkyl, lower alkoxyalkyl, 
lower alkylsulfonyl , lower haloalkylsulf onyl and sulfamyl; 
or a pharmaceutical^ suitable salt thereof. 

10 

3 . Compound of Claim 2 wherein each of R 1 and R 2 
is independently selected from hydrido, methyl, ethyl, 
propyl, butyl, pentyl, isopropyl, isobutyl, tert -butyl, 
pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, iodo, 

15 f luoromethyl, dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl, 
pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl, 
dichloroethyl, dichloropropyl , methoxycarbonyl , 

20 ethoxycarbonyl , isopropoxycarbonyl, tertbutoxycarbonyl, 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl; and wherein each of r3 
through R 12 is independently selected from hydrido, fluoro, 
chloro, bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, 

25 isopropyl, isobutyl, tert -butyl, pentyl, hexyl, methylthio, 
cyano, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl, dichloromethyl, trichloromethyl, 
pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 

30 dichloroethyl, dichloropropyl, methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy, methylenedioxy , 
trif luoromethoxy , hydroxymethyl, methoxymethyl , 
ethoxymethyl, isopropoxymethyl , tert-butoxymethyl, 

propoxyethyl, butoxymethyl , isobutoxymethyl, pentoxymethyl, r 
35 methylsulf onyl , ethylsulfonyl, trif luoromethylsulf onyl and 
sulfamyl; or a pharmaceutical^ suitable salt thereof. 
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4. A compound of Formula II 




5 wherein each of R 1 and R 2 is independently- 

selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of R 3 through R 12 is independently 
selected from hydrido, halo, alkyl, alkylthio, cyano, 
10 haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, alkoxyalkyl, 
alkylsulfonyl, haloalkylsulf onyl and sulfamyl; 

provided that R 5 cannot be hydrido when R 10 is 
selected from hydrido, cyano, halo, methyl, trif luoromethyl 
and methoxy; further provided that R 10 cannot be hydrido 
15 when R 5 is selected from cyano, halo, methyl, 

trif luoromethyl and methoxy; and further provided that R 5 
and r!0 are not both methoxy; or a pharmaceutical^ 
suitable salt thereof. 

20 5. Compound of Claim 4 wherein each of R 1 and R 2 

is independently selected from lower alkyl, hydrido, lower 
hydroxyalkyl, halo, lower haloalkyl, lower alkoxycarbonyl 
and carboxyl; and wherein each of R 3 through R 12 is 
independently selected from hydrido, halo, lower alkyl, 

25 lower alkylthio, cyano, lower haloalkyl, lower alkoxy, 
lower haloalkoxy, lower hydroxyalkyl, lower alkoxyalkyl, 
lower alkylsulfonyl, lower haloalkylsulf onyl and sulfamyl; 
or a pharmaceutical^ suitable salt thereof. 

30 

6. The compound of Claim 5 wherein each of R 1 and 
R 2 is independently selected from hydrido, methyl, ethyl, 
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propyl, butyl, pentyl, isopropyl, isobutyl, tert-butyl, 
pentyl, hexyl , hydroxymethyl , fluoro, chloro, bromo, iodo, 
f luoromethyl , dif luoromethyl , trif luororaethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
5 pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl , dichloropropyl, methoxycarbonyl , 
ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 

10 pentoxycarbonyl and carboxyl; and wherein each of r3 

through r!2 i s independently selected from hydrido, fluoro, 
chloro, bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, 
isopropyl, isobutyl, tert-butyl, pentyl, hexyl, methylthio, 
cyano, f luoromethyl , dif luoromethyl , trif luoromethyl , 

15 chloromethyl, dichloromethyl, trichloromethyl, 

pentaf luoroethyl, heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl, dichloropropyl , methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy, methylenedioxy , 

20 trif luoromethoxy , hydroxymethyl, methoxymethyl , 

ethoxymethyl , isopropoxymethyl , tert-butoxymethyl , 
propoxyethyl , butoxymethyl, isobutoxymethyl , pentoxymethyl , 
methylsulf onyl, ethylsulf onyl , trif luoromethylsulf onyl and 
sulfamyl; or a pharmaceutical^ suitable salt thereof. 

25 

7. Compound of Claim 6 selected from compounds, 
and their pharmaceutically-acceptable salts, of the group 
consisting of 

30 1- (2-phenylcyclopenten-l-yl) -4- (methylsulf onyl ) benzene, 
1- [2- (4-f luorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (4-chlorophenyl) cyclopenten-l-yl] -4- 
(methylsulfonyl) benzene ; 
3 5 1- [2- (4-methylphenyl) cyclopenten-l-yl] - 4- 
(methylsulf onyl ) benzene; 
1- [2- (4-trif luoromethylphenyl) cyclopenten-l-yl] -4- 
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(methylsulf onyl ) benzene; 
1- [2- (4-methylthiophenyl) cyclopenten-l-yi ] -4- 

(methylsulf onyl ) benzene; 
1- [2- (4-cyanophenyl) cyclopenten-l-yl] -4- 
5 (methylsulf onyl ) benzene ; 

1- [2- (4-hydroxymethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (4-methoxymethylphenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
10 1- [2- (4-f luoro-2-methylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
1- [2- (2 , 4-dimethylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (2 , 4-dif luorophenyl) cyclopenten-l-yl] -4- 
15 (methylsulf onyl) benzene; 

1- [2- (2 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl) benzene; 
1- [2- (2 , 3 -dif luorophenyl) cyclopenten-l-yl] - 
4- (methylsulf onyl) benzene; 
20 4- [2- (2 , 3 -dif luorophenyl) cyclopenten-l-yl] 
benzenesulf onamide; 
4- [2- (4-f luorophanyl) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (4-chlorophenyl) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (4-methylphenyl) cyclopenten-l-yl] benzenesulf onamide; 
25 4- [2- (4-trif luoromethylphenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- (2 , 4-dimethylphenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- (2 , 4-dif luorophenyl ) cyclopenten-1- 
30 yl] benzenesulf onamide; 

4- [2- (2, 4-dichlorophenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
1- [2- (4-chlorophenyl) -4 , 4-dimethylcyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
35 1- [2- (4-f luorophenyl) -4 , 4-diethylcyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
4- [2- (4-f luorophenyl) -4 , 4-diethylcyclopenten-l-yl] 
benzenesulf onamide ; 
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1- [2- ( 4-methoxyphenyl ) cyclopencen-l-yl] -4- 

(methylsulfonyl) benzene; 
4- [2- (4-methoxyphenyl) cyclopenten-l-yl]benzenesulf onamide; 
4- [2- (4-chlorophenyl) -4, 4-dimethylcyclopenten-l- 
5 yl ] benzenesulf onamide ; 

1- [2- ( 4-f luorophenyl) cyclopenten-l-yl] -4- 

( f luoromethylsulf onyl) benzene; 
1- [2- ( 4-f luoro-2-methylphenyl) cyclopenten-l-yl] -4- 

( f luoromethylsulf onyl ) benzene; 
10 5- [2- ( 4- (methylsulf onyl) phenyl] cyclopenten-l-yl] -1,3- 

benzodioxole ; 

1- [2- (4-f luorophenyl) -4, 4-di ( f luoromethyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene; 
1- [2- (4-f luorophenyl) -4, 4-di (trif luoromethyl ) cyclopenten-1- 
15 yl]-4- (methylsulf onyl) benzene; 

1- [2- (4-f luorophenyl) -4 , 4-dimethylcyclopenten-l-yl ] -4- 

( methylsulf onyl ) benzene; 
1- [2- (4-f luorophenyl) -4 , 4-dif luorocyclopenten-l-yl ] -4- 
( methylsulf onyl) benzene; 
20 l-[2- (4-trifluoromethylphenyl)-4,4-dimethylcyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
1- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
4- [2- (4-f luorophenyl) -4, 4-dimethylcyclopenten-l-yl] 
25 benzenesulf onamide ; 

4- [2- (4-f luorophenyl) -4 , 4-dif luorocyclopenten-l-yl ] 

benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4, 4-dimethylcyclopenten-l- 
yl] benzenesulf onamide ; 
30 4- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] benzenesulf onamide ; 
1- [2- (4-f luorophenyl) - 4 -carboxy cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] - 
35 4- (methylsulf onyl) benzene; 

4- [2- (4-f luorophenyl) -4-carboxycyclopenten-l- 
yl] benzenesulf onamide; 
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4- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] 

benzenesulf onamide; 
1- [2- (3 , 4-dimethylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
5 1- [2- (3-f luoro-4-methylphenyl) cyclopencen-l-yl ] -4- 
(methylsulf onyl) benzene; 
1- [2- (3-chloro-4-methylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-trif luoromethyl-4-methylphenyl ) cyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene; 

1- [2- (3-methoxy-4-methylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3 , 4-dif luorophenyl ) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
15 1- [2- (3-methyl-4-f luorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
1- [2- (3-chloro-4-f luorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl) benzene ; 
1- [2- (3-trif luoromethyl -4- f luorophenyl) cyclopenten-l-yl] -4- 
20 (methylsulf onyl ) benzene; 

1- [2- (3-methoxy-4-f luorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (3 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl) benzene; 
25 1- [2- (3-methyl-4-chlorophenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
1- [2- (3-f luoro-4-chlorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-trif luoromethyl-4-chlorophenyl) cyclopenten-l-yl] -4- 
30 (methylsulf onyl ) benzene; 

1- [2- ( 3 -methoxy- 4 -chlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (3 , 4-methoxyphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 
35 1- [2- (3 -methyl -4-methoxyphenyl) cyclopenten-l-yl] -4- 
(methylsulfonyl) benzene; 
1- [2- (3-f luoro- 4-methoxyphenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
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1- [2- (3-trif Iuoromethyl-4-methoxyphenyl) cyclopenten-l-yl ] - 

4- (methylsulf onyl) benzene; 
1- [2- ( 3 -chloro-4-methoxyphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
5 1- [2- [3 , 4-di (trif luoromethyl) phenyl] cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-methyl-4-trif luoromethylphenyl ) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2-'(3-f luoro-4-trif luoromethylphenyl) cyclopenten-l-yl] -4- 
10 (methylsulf onyl) benzene; 

1- [2- ( 3 -methoxy- 4 -trif luoromethylphenyl) cyclopenten-l-yl] - 

4- (methylsulf onyl) benzene; 
1- [2- (3-chloro-4-trif luoromethylphenyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
15 1- [2- (3-dif luoromethyl-4-methylphenyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-dif luoromethyl-4-f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (3-dif luoromethyl-4-chlorophenyl) cyclopenten-l-yl] -4- 
20 (methylsulf onyl ) benzene; 

1- [2- (3-difluoromethyl-4-methoxyphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene; 
1- [2- [3 , 4-di (diif luoromethyl (phenyl] cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
25 1- [2- (3-methyl-4-dif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-f luoro-4-dif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
1- [2- (3 -methoxy-4-dif luoromethylphenyl) cyclopenten-l-yl] -4- 
30 (methylsulf onyl ) benzene; 

1- [2- ( 3 -chloro-4-dif luoromethylphenyl) cyclopenten-l-yl] -4- 

( me t hy 1 su 1 f ony 1 ) benz ene ; 
4- [2- (4-methylthiophenyl) cyclopenten-l- 
yl ] benzenesul f onamide ; 
35 4- [2- (4-cyanophenyl) cyclopenten-l-y 1] benzenesul f onamide; 
4- [2- (4-hydroxymethylphenyl ) cyclopenten-l- 
yl] benzenesul f onamide; 
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4- [2- (4-methoxymethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide ,- 

4- [2- ( 4-f luoro-2 -methylphenyl ) cyclopenten-l- 
yl] benzenesulf onamide; 
5 4- [2- (2 , 4-dimethylphenyl ) cyclopenten-1- 
yl] benzenesulf onamide ; 

4- [2- (4-f luorophenyl) -4,4-di ( f luoromethyl ) cyclopenten-1- 
yl] benzenesulf onamide ; 

4- [2- (4-f luorophenyl) -4 , 4-di (trif luoromethyl) cyclopent en- 1- 
10 yl] benzenesulf onamide ; 

5- [2- (4- (aminosulfonyl ) phenyl] cyclopenten-l-yl] -1,3- 

benzodioxole; 

4- [2- (3 , 4-dimethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
15 4- [2- (3-f luoro- 4 -methylphenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (3-chloro-4-methylphenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (3 -trif luoromethyl -4-methylphenyl) cyclopenten-1- 
20 yl] benzenesulf onamide; 

4- [2- (3-methoxy-4-methylphenyl ) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [ 2 -phenylcyclopenten- 1-yl ] benzenesulf onamide ; 

4- [2 - (3 , 4 -dif luorophenyl) cyclopenten-1- 
25 yl] benzenesulf onamide ; 

4- [2- ( 3 -methy 1-4 -f luorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- (3-chloro-4-f luorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
30 4- [2- (3-trif luoromethyl-4-f luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- (3-methoxy-4-f luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2 - (3 , 4-dichlorophenyl) cyclopenten-1- 
35 yl] benzenesulf onamide; 

4- [2 - ( 3 -me thyl-4-chlorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
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4- [2- (3-f luoro-4-chlorophenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-trif luoromethyl-4-chlorophenyl ) cyclopenten-1- 

yl] benzenesulf onamide; 
5 4- [2- (3-methoxy-4-chlorophenyl) cyclopenten-1- 

yl] ben zene sulfonamide ; 
4- [2- (3 , 4-methoxyphenyl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-methyl-4-methoxyphenyl ) cyclopenten-1- 
10 yl ] benzenesulf onamide; 

4- [2- (3-f luoro-4-methoxyphenyl ) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-trif luoromethyl-4-methoxyphenyl ) cyclopenten-1- 

yl] benzenesulf onamide ; 
15 4- [2- (3-chloro-4-methoxyphenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- [3 , 4-di ( tr if luoromethyl ) phenyl] cyclopenten-1 - 

yl] benzenesulf onamide ; 
4- [2- ( 3 -me thyl-4-trif luorome thy lphenyl) cyclopenten-1 - 
20 yl ] benzenesulf onamide; 

4- [2- (3-f luoro-4-trif luoromethy lphenyl ) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-methoxy-4-trif luoromethy lphenyl) cyclopenten-1 - 

yl] benzenesulf onamide ; 
25 4- [2- (3-chloro-4-trif luoromethy lphenyl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-4-methy lphenyl ) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl -4- fluorophenyl) cyclopenten-1- 
3 0 yl ] benzenesulf onamide; 

4- [2- (3-dif luoromethyl -4- chlorophenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-4-methoxyphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
35 4- [2- [3 , 4-di (diif luoromethyl) phenyl ] cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- ( 3 -methyl-4-dif luoromethy lphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
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4- [2- (3-fluoro-4-dif luoromethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- ( 3 -methoxy-4-dif luoromethylphenyl) cyclopenten-1- 
yl] benzenesulf onamide; and 
5 4- [2- ( 3 -chloro- 4 -dif luoromethylphenyl) cyclopenten-1- 
yl] benzenesulf onamide . 

8. Compound of Claim 6 which is l-[2-(4- 

f luorophenyl ) cyclopenten-l-yl] -4- (methylsulf onyl ) benzene , 
10 or a pharmaceutically-acceptable salt thereof. 

9. Compound of Claim 6 which is l-[2-(4- 
f luorophenyl) -4 , 4-dimethylcyclopenten-l-yl] -4- 
(methylsulf onyl) benzene, or a pharmaceutically-acceptable 

15 salt thereof . 

10. Compound of Claim 6 which is 4- [2- (4- 

f luorophenyl ) cyclopenten-l-yl (benzenesulf onamide, or a 
pharmaceutically-acceptable salt thereof. 

20 

11. Compound of Claim 6 which is 4- [2- {4- 
f luorophenyl ) -4 , 4-dimethylcyclopenten-l- 
yl) benzenesulf onamide, or a pharmaceutically-acceptable 
salt thereof. 

25 

12. Compound of Claim 6 which is 1- [2- (3-chloro- 
4-f luorophenyl) cyclopenten-l-yl) -4- (methylsulf onyl) benzene, 
or a pharmaceutically-acceptable salt thereof. 

30 13. Compound of Claim 6 which is 4- [2- (3- 

chloro-4 - f luorophenyl ) cyclopenten-l-yl ) benzenesulf onamide , 
or a pharmaceutically-acceptable salt thereof. 
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14. A compound of Formula III 
R 5 




wherein each of R 1 and R z is independently- 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl; 

wherein is selected from alkylsulf onyl , 
10 haloalkylsulf onyl and sulfamyl; and 

wherein B is phenyl or pyridyl, wherein B is 
optionally substituted at a substitutable position with 
alkyl, halo, alkylthio, cyano, haloalkyl, alkoxy, 
hydroxyalkyl and alkoxyalkyl ; or a pharmaceutically- 
15 acceptable salt thereof. 

15 . The compound of Claim 14 wherein each of R^ 
and R^ is independently selected from hydrido, methyl, 
ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- 

20 butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, 
iodo, f luoromethyl, dif luoromethyl, trif luoromethyl, 
chloromethyl , dichloromethyl , trichloromethyl , 
pentafluoroethyl, heptaf luoropropyl , dif luorochloromethyl, 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 

25 dichloroethyl, dichloropropyl, methoxycarbonyl, 

ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl, 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl, 
pentoxycarbonyl and carboxyl; wherein R 5 is selected from 
methylsulf onyl , trif luoromethyl sulf onyl and sulfamyl; and 

30 wherein B is optionally substituted with a radical selected 
from fluoro, chloro, bromo, iodo, methyl, ethyl, propyl, 
butyl, pentyl, isopropyl, isobutyl, tert-butyl, pentyl, 
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trif luoromethyl, chloromethyl , dichloromethyl, 
trichloromethyl , pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyl, dichlorof luoromethyl , dif luoroethyl , 
5 dif luoropropyl , dichloroethyl , dichloropropyl , methoxy, 
ethoxy, propoxy, butoxy, isopropoxy, tert-butoxy, 
methylenedioxy , trif luoromethoxy , hydroxymethyl , 
methoxymethyl , ethoxymethyl , isopropoxymethyl , tert- 
butoxymethyl , propoxyethyl , butoxymethyl , isobutoxymethyl 
10 and pentoxymethyl; or a pharmaceutically-acceptable salt 
thereof. 



16. A compound of Formula IV 




wherein each of R 1 and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 
20 wherein each of R 3 through R 7 and R$ through R 12 

is independently selected from hydrido, halo, alkyl, 
alkylthio, cyano, haloalkyl, alkoxy, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, alkylsulf onyl , haloalkylsulf onyl 
and sulfamyl; 

25 or a pharmaceutically-acceptable salt thereof. 

17. The compound of Claim 16 wherein each of R 1 
and R 2 is independently selected from hydrido, methyl, 
ethyl, propyl, butyl, pentyl , isopropyl, isobutyl, tert- 
30 butyl, pentyl, hexyl, hydroxymethyl, fluoro, chloro, bromo, 
iodo, f luoromethyl , dif luoromethyl, trif luoromethyl , 
chloromethyl, dichloromethyl, trichloromethyl, 
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pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl , dichloropropyl , methoxycarbonyl , 
ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl , 
5 propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl; and wherein each of R 3 
through R 7 and R 9 through R 12 is independently selected 
from hydrido, fluoro, chloro, bromo, iodo, methyl, ethyl, 
propyl, butyl, pentyl, isopropyl, isobutyl, tert-butyl, 

10 pentyl, hexyl, methylthio, cyano, f luoromethyl , 
dif luoromethyl , trif luoromethyl , chloromethyl , 
dichloromethyl, trichloromethyl , pentaf luoroethyl , 
heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 

15 dichloroethyl, dichloropropyl, methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy, methylenedioxy , 
trif luoromethoxy , hydroxymethyl , methoxymethyl , 
ethoxymethyl , isopropoxymethyl, tert-butoxymethyl, 
propoxyethyl , butoxymethyl, isobutoxymethyl , pentoxymethyl, 

20 methylsulf onyl, ethylsulf onyl, trif luoromethyl sulf onyl and 
sulfamyl; or a pharmaceutically suitable salt thereof. 



18 . Compound of Claim 17 selected from 
compounds, and their pharmaceutically-acceptable salts, of 
25 the group consisting of 

5-fluoro-2- [2- [4- (methylsulf onyl ) phenyl] cyclopenten-l- 
yl] pyridine; 

5-chioro-2- [2- [4- (methylsulf onyl) phenyl] cyclopenten-1- 
30 yl] pyridine; 

5-methyl-2- [2- [4- (methylsulf onyl ) phenyl] cyclopenten-l- 
yl] pyridine; 
5-trif luoromethyl-2- [2- [4- 

( methylsulf onyl) phenyl ] cyclopenten-l-yl ] pyridine ; 
35 4- [2- (5-f luoropyridin-2-yl) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (5-chloropyridin-2-yl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
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4- [2- (5-methylpyridin-2-yl) cyclopenten-1- 
yl] benzenesulf onamide ; 

4- [2- (5-trif luoromethylpyridin-2-yl) cyclopenten-l- 

yl] benzenesulf onamide ; 
5 5-f luoro-2- [2- [ 4 ( me thylsulf onyl) phenyl] -4- 
carboxy cyclopenten-l-yl] pyridine; 

5- trif luoromethyl-2- [2- [4 (methylsulf onyl ) phenyl ] -4- 

carboxycyclopenten-1 yl] pyridine; 
4- [2- (5-f luoropyridin-2-yl) -4-carboxycyclopenten-l- 
10 yl] benzenesulf onamide; 

4- [2- (5-trif luoromethylpyridin-2-yl) -4-carboxycyclopenten- 

1-yl] benzenesulf onamide ; 

5- f luoro-2- [2- [ 4 -methylsulf onyl) phenyl] -4 , 4- 

dimethylcyclopenten-l-yl] pyridine; 
15 5-f luoro-2- [2- [4-methylsulf onyl) phenyl] -4 , 4- 
dif luorocyclopenten-l-yl] pyridine; 
5-trif luoromethyl-2- [2 - [4 -methylsulf onyl) phenyl ] -4 , 4- 

dimethylcyclopenten-l-yl ] pyridine ; 
5-trif luoromethyl-2- [2- [ 4 -methylsulf onyl) phenyl] -4, 4- 
2 0 dif luorocyclopent en- 1 -y 1 ] pyridine ; 

4- [2- (5-f luoropyridin-2-yl] -4 , 4-dimethylcyclopenten-l- 

yl] benzenesulf onamide ; 
4- [2- (5-f luoropyridin-2-yl] -4, 4-dif luorocyclopenten-l- 
yl] benzenesulf onamide ; 
25 4- [2- (5-trif luoromethylpyridin-2-yl] -4, 4- 

dimethylcyclopenten-l-yl] benzenesulf onamide; 
4- [2- (5-trif luoromethylpyridin-2-yl] -4,4- 

dif luorocyclopent en- 1-yl] benzenesulf onamide ; 
2- [2- (4-f luorophenyl) cyclopenten-l-yl] -5- 
30 (methylsulf onyl) pyridine; 

2- [2- (4-chlorophenyl) cyclopenten-l-yl] -5- 

( methylsulf onyl ) pyridine; 
2- [2- (4-methylphenyl) cyclopenten-l-yl] -5- 
(methylsulf onyl ) pyridine; 
35 2- [2- (4-trif luoromethylphenyl) cyclopenten-l-yl] -5- 
( methylsulf onyl ) pyridine; 
2- [2- (4-f luorophenyl) cyclopenten-l-yl] pyridine- 5 - 
sulfonamide; 
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[2- (4-chlorophenyl) cyclopenten-l-yl]pyridine-5- 
sulf onamide; 

[2- ( 4-methylphenyl ) cyclopenten-l-yl] pyridine-5- 
sulf onamide; 

[2 - ( 4-trif luoromethylphenyl ) cyclopenten-l-yl] pyridine-5 
sulfonamide; 

[2- ( 4-f luorophenyl ) -4-carboxycyclopenten-l-yl ] - 5- 
(methy Isulf onyl ) pyridine ; 

[2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] 
5- (methyisulf onyl ) pyridine; 

[ 2 - ( 4-f luorophenyl ) -4-carboxycyclopenten-l-yl ] pyridine- 
sulfonamide; 

[ 2 - ( 4-trif luoromethylphenyl ) -4-carboxycyclopenten-l-yl ] 
pyridine -5 -sulfonamide ; 

[2- (4-f luorophenyl) -4, 4-dimethylcyclopenten-l-yl ] -5- 
(methylsulfonyl ) pyridine; 

[2- (4-f luorophenyl) -4, 4-dif luorocyclopenten-l-yl ] -5- 
( methyisulf onyl ) pyridine; 

[2- (4-trif luoromethylphenyl) -4, 4-dimethylcyclopenten-l- 
yl] -5- (methyisulf onyl) pyridine; 

[2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] -5- (methyisulf onyl ) pyridine; 

[2- (4-f luorophenyl ) -4 , 4-dimethylcyclopenten-l- 
yl ] pyridine-5-sulf onamide; 

[2- (4-f luorophenyl) -4 , 4-dif luorocyclopenten-l-yl ] 
pyridine- 5 -sulfonamide; 

[2- (4-trif luoromethylphenyl) -4, 4-dimethylcyclopenten-l- 
yl] pyridine-5-sulf onamide; and 

[2- (4-trif luoromethylphenyl) -4, 4-dif luorocyclopenten-l- 
yl ] pyr idine- 5 - sul f onamide . 
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19. A compound of Formula V 




5 wherein each of and R 2 is independently- 

selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of R 3 through R 7 , R 8 , R 10 , r11 and 
R 12 is independently selected from hydrido, halo, alkyl, 
10 alkylthio, cyano, haloalkyl, alkoxy, haloalkoxy, 

hydroxyalkyl, alkoxyalkyl, alkylsulf onyl , haloalkylsulf onyl 
and sulfamyl; 

or a pharmaceutically-acceptable salt thereof. 



15 20. The compound of Claim 19 wherein each of R 1 

and R 2 is independently selected from hydrido, methyl, 
ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- 
butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, 
iodo, f luoromethyl, dif luoromethyl , trif luoromethyl , 

20 chloromethyl , dichloromethyl , trichloromethyl , 

pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl, 
dichloroethyl, dichloropropyl , methoxycarbonyl , 
ethoxycarbonyl , isopropoxycarbonyl , tertbutoxycarbonyl, 

25 propoxycarbonyl, butoxycarbonyl , isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl; and wherein each of R 3 
through R 8 and R^O through R 12 is independently selected 
from hydrido, fluoro, chloro, bromo, iodo, methyl, ethyl, 
propyl, butyl, pentyl, isopropyl, isobutyl, tert-butyl, 

30 pentyl, hexyl, methylthio, cyano, f luoromethyl, 
dif luoromethyl, trif luoromethyl , chloromethyl, 
dichloromethyl, trichloromethyl, pentaf luoroethyl, 
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heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl , dichloropropyl, methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy , methylenedioxy , 
trif luoromethoxy , hydroxy methyl, methoxymethyl, 
ethoxymethyl , isopropoxymethyl , tert-butoxymethyl , 
propoxyethyl , butoxymethyl , isobutoxymethyl , pentoxymethyl , 
methylsulf onyl , ethylsulf onyl , trif luoromethyl sulf onyl and 
sulfamyl; or a pharmaceutical^ suitable salt thereof. 

21. Compound of Claim 20 selected from 
compounds, and their pharmaceutically-acceptable salts, of 
the group consisting of 

15 2-fluoro-5- [2- [4- (methylsulf onyl) phenyl ] cyclopenten-1 - 
yl] pyridine; 

2-chloro-5- [2- [4- (methylsulf onyl ) phenyl] cyclopenten-1- 
yl] pyridine; 

2-methyl-5- [2- [4- (methylsulf onyl) phenyl] cyclopenten-1 - 
20 yl] pyridine; 

2-trifluoromethyl-5- [2- [4- 

( methylsulf onyl ) phenyl] cyclopenten-l-yl]pyridine; 
4- [2- (2-f luoropyridin-5-yl) cyclopenten-1 - 

yl] benzenesulf onamide; 
25 4- [2- (2-chloropyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (2-methylpyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (2-trif luoromethylpyridin-5-yl) cyclopenten-1- 
3 0 yl] benzenesulf onamide; 

2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4- 

carboxycyclopenten-l-yl] pyridine ; 
2-trif luoromethyl- 5- [2- [4- (methylsulf onyl) phenyl] -4- 

car boxy cyclopenten-l-yl] pyridine; 
35 4- [2- (2-f luoropyridin-5-yl) -4-carboxycyclopenten-l-yl] 

benzenesulf onamide; 
4- [2- (2-trif luoromethylpyridin-5-yl) -4-carboxycyclopenten- 
l-yl] benzenesulf onamide; 
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2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4, 4- 

dimethylcyclopenten-l-yl] pyridine; 
2-f luoro-5- [2- [4- (methylsulf onyl) phenyl] -4,4- 

dif luorocyclopenten-l-yl] pyridine ; 
5 2-trif luoromethyl-5- [2- [4- (methylsulf onyl ) phenyl] -4,4- 

dimethylcyclopenten-l-yl]pyi dine; 
2-trifluoromethyl-5- [2- [4- (methylsulf onyl ) phenyl] -4,4- 

di f luorocy clopent en- 1 -y 1 ] pyridine ; £ 
4- [2- (2-f luoropyridin-5-yl) -4 , 4-dimethylcyclopenten-l-yl] 
10 benzenesulf onamide; 

4- [2- (2-fluoropyridin-5-yl) -4 , 4-dif luorocyclopenten-l-yl] 

benzenesulf onamide; 

4- [2- (2-trif luoromethylpyridin-5-yl) -4, 4- 

dimethylcyclopenten-l-yl] benzenesulf onamide; 
15 4- [2- (2-trif luoromethylpyridin-5-yl) -4, 4- 

dif luorocyclopenten-l-yl] benzenesulf onamide; 

5- [2- (4-f luorophenyl) cyclopenten-l-yl] -2- 

(methylsulf onyl) pyridine; 
5- [2- ( 4 -chlorophenyl) cyclopenten-l-yl] -2- 
20 (methylsulf onyl) pyridine; 

5- [2- (4-methylphenyl) cyclopenten-l-yl] -2- 

(methylsulf onyl ) pyridine; 
5- [2- (4-trif luoromethylphenyl) cyclopenten-l-yl] -2- 
( methylsulf onyl ) pyridine ; 
25 5- [2- (4-f luorophenyl) cyclopenten-l-yl]pyridine-2- 
sulf onamide ; 

5- [2- (4 -chlorophenyl) cyclopenten-l-yl]pyridine-2- 
sul f onamide ; 

5- [2- (4-methylphenyl) cyclopenten-l-yl]pyridine-2- 

30 sulfonamide; 

5- [2- (4-trif luoromethylphenyl) cyclopenten-l-yl] pyridine-2- 

sulfonamide; 

5- [2- (4-f luorophenyl) -4-carboxycyclopenten-l-yl ] -2- 
( me t hy 1 su 1 f ony 1 ) py r idine ; 
35 5- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] - 
2- ( methylsulf onyl) pyridine ; 

5- [2- (4-f luorophenyl) -4-carboxycyclopenten-l-yl] pyridines- 
sulfonamide; 
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5- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l - 
yl]pyridine-2-sulfonamide; 

5- [2- (4-fluorophenyl) -4 , 4-dimethylcyclopenten-l-yl] -2- 
( methyl sulfonyl ) pyridine ; 
5 5- [2- (4-fluorophenyl) -4 , 4-dif luorocyclopenten-l-yl ] -2- 
(methylsulf onyl) pyridine; 

5- [2- (4-trif luoromethylphenyl) -4 , 4-dimethylcyclopenten-l- 
yl] -2- (methylsulf onyl) pyridine; 

5- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-1- 
10 yl] -2- (methylsulf onyl) pyridine ; 

5- [2- (4-fluorophenyl) -4 , 4-dimethylcyclopenten-l- 
yl] pyridine-2-sulf onamide; 

5- [2- (4-fluorophenyl) -4 , 4-dif luorocyclopenten-l- 
yl] pyridine-2-sulf onamide; 
15 5- [2- (4-trif luoromethylphenyl) -4 , 4-dimethylcyclopenten-l- 
yl] pyridine-2-sulf onamide; 

5- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] pyridine-2-sulf onamide . 

1- [2- (2 , 3-dimethylpyridin-5-yl) cyclopenten-l-yl ] -4- 
20 (methylsulf onyl) benzene; 

1- [2- (3-f luoro-2-methylpyridin-5-yl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene ; 

1- [2- (3-chloro-2-methylpyridin-5-yl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 
25 1- [2- (3-trifluoromethyl-2-methylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- (3-methoxy-2-methylpyridin-5-yl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 

1- [2- (2 , 3-dif luoropyridin-5-yl) cyclopenten-l-yl] -4- 
3 0 (methylsulf onyl ) benzene; 

1- [2- (3-methyl-2-fluoropyridin-5-yl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 

1- [2- (3-chloro-2-f luoropyridin-5-yl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 

35 1- [2- (3-trifluoromethyl-2-fluoropyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

l-[2- (3-methoxy-2-f luoropyridin-5-yl) cyciopenten-l-yl] -4- 
( methyl sulfonyl ) benzene; 
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1- [2- (2, 3-dichloropyridin-5-yl) cyclopenten-l-yl ] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (3-methyl-2-chloropyridin-5-yl) cyclopenten-l-yl] -4- 
: (methylsulf onyl ) benzene; 

5 1- [2- (3-f luoro-2-chloropyridin-5-yl) cyclopenten-l-yl] -4- 
H (methylsulf onyl ) benzene; 

1- [2- (3-trif luoromethyl-2-chloropyridin-5-yl) cyclopenten-l- 
yl] -4- ( methylsulf onyl) benzene; 
1- [2- (3-methoxy-2-chloropyridin-5-yl) cyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene; 

1- [2- (2, 3-dimethoxypyridin-5-yl) cyclopenten-l-yl] -4- 

( methylsulf onyl) benzene ; 
1- [2- (3-methyl-2-methoxypyridin-5-yl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
15 1- [2- (3-f luoro-2-methoxypyridin-5-yl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene ; 
1- [2- (3-trif luoromethy 1-2 -methoxypyridin-5-yl) cyclopenten- 
l-yl] -4- (methylsulf onyl) benzene; 
1- [2- (3-chloro-2-rnethoxypyridin-5-yl) cyclopenten-l-yl] -4- 
20 (methylsulf onyl ) benzene; 

1- [2- [2 , 3-di (trif luoromethyl)pyridin-5-yl] cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
1- [2- ( 3 -methyl-2 -trif luoromethy lpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
25 1- [2- (3-f luoro-2 -trif luoromethy lpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
1- [2- (3-methoxy-2-trif luoromethy lpyridin-5-yl) cyclopenten- 
l-yl] -4- (methylsulf onyl) benzene; 
1- [2- { 3 -chloro-2 -trif luoromethy lpyridin-5-yl) cyclopenten-1- 
30 yl] -4- (methylsulf onyDbenzene; 

1- [2- (3-dif luoromethyl-2-methylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
1- [2- (3-dif luoromethyl-2-f luoropyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyDbenzene; 
35 1- [2- (3-dif luoromethyl-2-chloropyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
1- [2- (3-dif luoromethy 1-2-methoxypyridin- 5 -yl) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
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l-[2-[2,3-di (dif luoromethyl) pyridin-5-yl] cyclopenten-l-yl] - 
4- ( methyl sulf onyl ) benzene ; 

1- [2- (3-methyl-2-difluoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene; 
5 1- [2- (3-f luoro-2-dif luoromethylpyridin-5-yl ) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene; 

1- [2- (3-methoxy-2-dif luoromethylpyridin-5-yl) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene ; 

1- [2- (3-chloro-2-dif luoromethylpyridin-5-yl ) cyclopenten-1- 
10 yl] -4- (methylsulf onyl ) benzene ; 

4- [2- (2 , 3 -dime thy lpyridin- 5 -yl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- (3-f luoro-2-methylpyridin-5-yl ) cyclopenten-l- 
yl ] benzenesulf onamide ; 
15 4- [2- (3-chloro-2-methylpyridin-5-yl) cyclopenten-l- 
yl] benzenesulfonamide; 

4- [2- (3 -trif luoromethyl-2-methylpyridin-5-yl ) cyclopenten-l- 
yl] benzenesulfonamide; 

4- [2- (3-methoxy-2-methylpyridin-5-yl) cyclopenten-1- 
20 yl] benzenesulfonamide; 

4- [2- (2 , 3-dif luoropyridin-5-yl) cyclopenten-l- 
yl ] benzenesulfonamide ; 

4- [2- (3-methyl-2-f luoropyridin-5-yl) cyclopenten-l- 
yl] benzenesulfonamide; 
25 4- [2- (3-chloro-2-f luoropyridin-5-yl ) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- (3-trif luoromethyl-2-f luoropyridin-5-yl ) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (3-methoxy-2-fluoropyridin-5-yl) cyclopenten-1- 
30 yl] benzenesulf onamide ; 

4- [2- (2 , 3 -dichloropyridin-5-yl) cyclopenten-l- 
yl ] benzenesulfonamide ; 

4- [2- (3-methyl-2-chloropyridin-5-yl) cyclopenten-l- 
yl] benzenesulf onamide; 
35 4- [2- (3-f luoro-2-chloropyridin-5-yl) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (3-trif luoromethyl -2 -chloropyridin- 5 -yl) cyclopenten-l- 
yl] benzenesulf onamide; 
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4- [2- (3-methoxy-2-chloropyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (2, 3-dimethoxypyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
5 4- [2- (3-methyl-2-methoxypyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-f luoro-2-methoxypyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-trif luorcmethyl-2-methoxypyridin-5-yl) cyclopenten- 
10 1-yl] benzenesulf onamide; 

4- [2- (3-chloro-2-methoxypyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- [2,3-di (trifluoromethyl)pyridin-5yl] cyclopencen-1- 

y 1 ] benzenesulf onamide ; 
15 4- [2- (3-methyl-2-trif luoromethylpyridin-5-yl ) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-f luoro-2-trif luoromethylpyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-methoxy-2-trifluoromethylpyridin-5-yl) cyclopenten- 
20 1-yl] benzenesulf onamide; 

4- [2- (3-chloro-2-trif luoromethylpyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-2-methylpyridin-5-yl) cyclopenten-1- 

y 1 ] benz enesul f onamide ; 
25 4- [2- (3-dif luoromethyl-2-f luoropyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-2-chloropyridin-5-yl) cyclopenten-1- 

y 1 ] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-2-methoxypyridin-5-yl) cyclopenten-1- 
3 0 yl] benzenesulf onamide; 

4-[2-[2,3-di (dif luoromethyl) pyridin-5-yl] cyclopenten-1- 

y 1 ] benzenesulf onamide ; 
4- [2- (3-methyl-2-dif luoromethylpyridin-5-yl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
35 4- [2- (3-f luoro-2-dif luoromethylpyridin-5-yl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-methoxy-2-difluoromethylpyridin-5-yl) cyclopenten-1- 

y 1 ] benzenesul f onamide ; and 
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4- [2- (3-chloro-2-dif luoromethylpyridin-5-yl) cyclopenten-1- 
yl ] benzenesulf onamide . 




VI 



R 1 R 2 



wherein each of R^- and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
10 haloalkyl, alkoxycarbonyl and carboxyl; 

wherein R 5 is selected from alkylsulf onyl , 
haloalkylsulf onyl and sulfamyl; and 

wherein each of R 3 , R 4 , R 6 , R 7 , r8 , r9 r R ll an( j 
R 12 is independently selected from hydrido, halo, alkyl, 
15 alkylthio, cyano, haloalkyl, alkoxy, haloalkoxy, 
hydroxyalkyl and alkoxyalkyl ; 

or a pharmaceutically-acceptable salt thereof. 



23. The compound of Claim 22 wherein each of R 1 
20 and R 2 is independently selected from hydrido, methyl, 

ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- 
butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, bromo, 
iodo, f luoromethyl , dif luoromethyl, trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
25 pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 
dichloroethyl, dichloropropyl, methoxycarbonyl , 
ethoxycarbonyl , isopropoxycarbonyl, tertbutoxycarbonyl, 
propoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
3 0 pentoxycarbonyl and carboxyl; wherein R^ is selected from 
methylsulf onyl, ethylsulf onyl , trif luoromethylsulf onyl and 
sulfamyl; and wherein each of R 3 , r 4 , r6 ( r7 / r 8 f R 9 / R ll 
and R 12 is independently selected from hydrido, fluoro, 
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chloro, bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, 
isopropyl, isobutyl, tert-butyl, pentyl, hexyl, methylthio, 
cyano, f luoromethyl, dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
5 pentaf luoroethyl , heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl, dichloropropyl, methoxy, ethoxy, propoxy, 
butoxy, isopropoxy, tert-butoxy, methylenedioxy , 
trif luoromethoxy , hydroxymethyl , methoxymethyl , 
10 ethoxymethyl , isopropoxymethyl , tert-butoxymethyl , 

propoxyethyl , butoxymethyl, isobutoxymethyl, pentoxymethyl , 
methylsulf onyl, ethylsulf onyl , trif luoromethylsulf onyl and 
sulf amyl; 

or a pharmaceutically-acceptable salt thereof. 

15 

24. Compound of Claim 23 selected from 
compounds, and their pharmaceutically-acceptable salts, of 
the group consisting of 

20 4- [2- [4- (methylsulf onyl) phenyl] cyclopenten-l-yl] pyridine ; ; 
4 - [ 2 - ( 4 -pyr idiny 1 ) cyclopenten-l-yl ] benzenesul f onamide ; 
4- [2- [4- (methylsulf onyl) phenyl] -4 , 4-dimethylcyclopenten-l- 
yl] pyridine; 

4- [2- [4- (methylsulf onyl) phenyl] -4, 4-di (hydroxymethyl) 
25 cyclopenten-l-yl]pyridine; 

4- [2- [4- (methylsulf onyl) phenyl] -4 , 4 -dif luorocyclopenten-1- 
yl] pyridine ; 

4- [2- [4- (methylsulf onyl) phenyl] -4 , 4-di (f luoromethyl) 
cyclopenten-l-yl] pyridine; 
30 4 - [2- [4 - (pyridinyl) phenyl.] -4 , 4-dimethylcyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- [4- (pyridinyl) phenyl] -4,4- 

di (hydroxymethyl) cyclopenten-l-yl] benzenesulf onamide; 

4- [2- [4- ( pyridinyl) phenyl] -4, 4 -dif luorocyclopenten-1- 
35 yl] benzenesulf onamide; and 

4- [2- [4- (pyridinyl) phenyl] -4 , 4-di (f luoromethyl) cyclopenten- 
l-yl] benzenesulf onamide . 
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25 . A pharmaceutical compos in ion comprising a 
therapeuticaliy-ef f ective amount of a compound, said 
compound selected from a compound of Formula I 



5 




wherein A is selected from 




10 

wherein each of R 1 and R 2 is independently 
selected from alkyl, hydrido, hydroxyalkyl, halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of R 3 through R 12 is independently 
15 selected from hydrido, halo, alkyl, alkylthip, cyano, 

haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, alkoxyalkyl, 
alkylsulf onyl , haloalkylsulf onyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

20 26. A pharmaceutical composition comprising a 

therapeutically-eff ective amount of Formula II 
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wherein each of R 1 and R 2 is independently- 
selected from alkyl, hydrido, hydroxyalkyl , halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of R 3 through R 12 is independently 
5 selected from hydrido, halo, alkyl, alkyl thio, cyano, 

haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, alkoxyalkyl, 
alkylsulf onyl , haloalkylsulf onyl and sulfamyl; or a 
pharmaceutically suitable salt thereof. 

10 27 . A pharmaceutical composition of Claim 26 

wherein each of R 1 and R 2 is independently selected from 
lower alkyl, hydrido, lower hydroxyalkyl, halo, lower 
haloalkyl, lower alkoxycarbonyl and carboxyl; and wherein 
each of R^ through R^ 2 is independently selected from 

15 hydrido, halo, lower alkyl, lower alkylthio, cyano, lower 
haloalkyl, lower alkoxy, lower haloalkoxy, lower 
hydroxyalkyl, lower alkoxyalkyl, lower alkylsulf onyl , 
lower haloalkylsulf onyl and sulfamyl; or a 
pharmaceutically suitable salt thereof. 

20 

28. A pharmaceutical composition of Claim 27 
wherein each of R^ and R 2 is independently selected from 
hydrido, methyl, ethyl, propyl, butyl, pentyl, isopropyl, 
isobutyl, tert-butyl, pentyl, hexyl , hydroxymechyl , 

25 fluoro, chloro, bromo, iodo, f luoromethyl , 

dif luoromethyl, tr if luoromethyl, chloromethyl , 
dichloromethyl, trichloromethyl, pentaf luoroethyl, 
heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 

30 dichloroethyl, dichloropropyl, methoxycarbonyl , 

ethoxycarbonyl, isopropoxycarbonyl , tertbutoxycarbonyl , 
propcxycarbonyl, butoxycarbonyl, isobutoxycarbonyl , 
pentoxycarbonyl and carboxyl; and wherein each of R 3 
through R^- 2 is independently selected from hydrido, 

35 fluoro, chloro, bromo, iodo, methyl, ethyl, propyl, 

butyl, pentyl, isopropyl, isobutyl, tert-butyl, pentyl, 
hexyl, methylthio, cyano, f luoromethyl , dif luoromethyl , 
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trif luoromethyl , chloromethyi , dichloromethyl , 
trichloromethyl , pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyl , dichlorof luoromethyl , 
dif luoroethyl , dif luoropropyl , dichloroethyl , 
5 dichloropropyl , methoxy, ethoxy, propoxy, butoxy, 
isopropoxy, tert-butoxy, methylenedioxy , 
tr i f luoromethoxy , hydroxymethy 1 , me thoxymethy 1 , 
ethoxymethyl , isopropoxymethyl , tert-butoxymethyl , 
propoxyethyl , butoxymethyl , isobutoxymethyl , 
10 pentoxymethyl , methylsulf onyl , ethylsulf onyl , 
trif luoromethylsulf onyl and sulfamyl; or a 
pharmaceutically suitable salt thereof. 



29. A pharmaceutical composition of Claim 28 
15 wherein compounds, and their pharmaceutically-acceptable 
salts, of the group consisting of 



1- (2-phenylcyclopenten-l-yl) -4- (methylsulf onyl) benzene, 
1- [2- (4-f luorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- ( 4 -chlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (4-methylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (4-trif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl ) benzene ; 
1- [2- (4-methylthiophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- ( 4 -cyanophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene ; 
1- [2- ( 4 -hydroxymethy lphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene; 
1- [2- (4 -me thoxymethy lphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (4-f luoro-2-methy lphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (2,4-dimethylphenyl)cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
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1- [2- (2 , 4-dif luorophenyl) cyclopenten-l-yl ] -4- 

(methylsulf onyl ) benzene ; 
1- [2- (2 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
5 1- [2- (2, 3 -dif luorophenyl) cyclopenten-l-yl] - 
4- (methylsulf onyl ) benzene; 
4- [2- (2, 3 -dif luorophenyl) cyclopenten-l-yl] 

benzenesulf onamide; 
4- [2- (4-f luorophenyl) cyclopenten-l-yl] benzenesulf onamide; 
10 4- [2- (4-chlorophenyl) cyclopenten-l-yl]benzenesulfonamide; 
4- [2- (4-methylphenyl) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- ( 4-trif luoromethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (2 , 4-dimethylphenyl) cyclopenten- 1- 
15 yl] benzenesulf onamide; 

4- [2- (2 , 4-dif luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (2 , 4-dichlorophenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
20 i- [2- (4-chlorophenyl) -4, 4-dimethylcyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
1- [2- (4-f luorophenyl) -4 , 4-diethylcyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
4- [2- (4-f luorophenyl) -4, 4-diethylcyclopenten-l-yl] 
25 benzenesulf onamide ; 

1- [2- (4-methoxyphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
4- [2- (4-methoxyphenyl) cyclopenten-l-yl] benzenesulf onamide; 
4- [2- (4-chlorophenyl) -4 , 4-dimethylcyclopenten-l- 
30 yl] benzenesulf onamide ; 

1- [2- (4-f luorophenyl) cyclopenten-l-yl] -4- 

( f luoromethylsulf onyl ) benzene ; 
1- [2- (4-f luoro-2-methylphenyl) cyclopenten-l-yl] -4- 
( f luoromethylsulf onyl ) benzene ; 
35 5- [2- (4- (methylsulf onyl) phenyl] cyclopenten-l-yl] -1,3- 
benzodioxole; 

1- [2- (4-f luorophenyl) -4, 4-di ( f luoromethyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl ) benzene ; 
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1- [2- (4-f luorophenyl) -4 , 4 -di ( trif luoromethyl ) cyclopenten-1- 

yl] -4- (methylsulf onyl ) benzene; 
1- [2- (4-f luorophenyl) -4, 4-dimethylcyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
5 1- [2- (4-f luorophenyl) -4 , 4-dif luorocyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 

» 

1- [2- (4-trif luoromethylphenyl) -4 , 4-dimethylcyclopenten-l- 
yl] -4- (me thy lsulf onyl) benzene; 
1- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-1- 
10 yl] -4- (methylsulf onyl ) benzene; 

4- [2- (4-f luorophenyl) -4, 4-dimethylcyclopenten-l-yl] 

benzenesulf onamide ; 
4- [2- (4-f luorophenyl) -4, 4-difluorocyclopenten-l-yl] 
benzenesulf onamide ; 
15 4- [2- (4-trif luoromethylphenyl) -4 , 4-dimethylcyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] benzenesulf onamide; 
1- [2- (4-f luorophenyl) -4-carboxycyclopenten-l-yl ] -4- 
20 (methylsulf onyl) benzene; 

1- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] - 

4- (methylsulf onyl) benzene; 
4- [2- (4-f luorophenyl) -4-carboxycyclopenten-l- 
yl ] benzenesulf onamide ; 
25 4- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] 
benzenesulf onamide ; 
1- [2- (3 , 4-dimethylphenyl) cyclopenten-l-yl] -4- 

( me thy lsulf onyl ) benzene; 
1- [2- (3-f luoro-4-methylphenyl) cyclopenten-l-yl] -4- 
3 0 (methylsulf onyl) benzene ; 

1- [2- ( 3 -chloro-4-methylphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene; ■ 
1- [2- (3-trif luoromethyl-4-methylphenyl) cyclopenten-l-yl] -4- 

( me thy lsulf onyl) benzene; > 
35 1- [2- (3 -methoxy-4-methylphenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
1- [2- (3 , 4-dif luorophenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
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1- [2- (3-methyl-4-f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-chloro-4-fluorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
5 1- [2- ( 3 -trif luoromethyl-4-f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- ( 3 -methoxy- 4 -f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene ; 

1- [2- (3-methyl-4-chlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (3-fluoro-4-chlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
15 1- [2- (3-trifluoromethyl-4-chlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- ( 3 -methoxy- 4 -chlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- (3 , 4-methoxyphenyl ) cyclopenten-l-yl] -4- 
20 (methylsulf onyl) benzene; 

1- [2- ( 3 -methyl- 4-methoxyphenyl) cyclopenten-l-yl ] -4- 

( methylsulf onyl ) benzene ; 
1- [2- (3-f luoro-4-methoxyphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
25 1- [2- (3 -trif luoromethyl-4-methoxyphenyl ) cyclopenten-l-yl] - 

4- (methylsulf onyl) benzene; 
j.- [2- (3-chloro-4-methoxyphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- [3 , 4-di (trifluoromethyl) phenyl] cyclopenten-l-yl] -4- 
30 (methylsulf onyl ) benzene ; 

1- [2- (3-methyl-4-trif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene; 
1- [2- (3-f luoro-4-trif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
35 1- [2- (3-methoxy-4-trif luoromethylphenyl) cyclopenten-l-yl] - 

4- (methylsulf onyl) benzene; 
1- [2- (3-chloro-4-trif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
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1- [2- (3-dif luoromethyl-4-methylphenyl) cyclopenten-l-yl ] -4- 

(methylsulfonyl) benzene ; 
1- [2- (3-dif luoromethyl-4-f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 

5 1- [2- (3-dif luoromethyl-4-chlorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
1- [2- (3-dif luoromethyl-4-methoxyphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene ; 
l-[2-[3,4-di (diif luoromethyl ) phenyl] cyclopenten-l-yl] -4- 
10 (methylsulf onyl) benzene ; 

1- [2- (3-methyl-4-dif luoromethylphenyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-f luoro-4-dif luoromethylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
15 1- [2- (3-methoxy-4-difluoromethylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 
1- [2- ( 3 -chloro-4-dif luoromethylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
4- [2- (4-methylthiophenyl) cyclopenten-1- 
20 yl]benzenesulfonamide; 

4- [2- (4-cyanophenyl) cyclopenten-l-yl] benzenesulf onamide ; 
4- [2- (4-hydroxymethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (4-methoxymethylphenyl ) cyclopenten-1- 
25 yl ] benzenesulf onamide; 

4- [2- (4-f luoro-2-methylphenyl ) cyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (2 , 4-dimethylphenyl) cyclopenten-1- 
. yl] benzenesulf onamide; 
30 4- [2- (4-f luorophenyl) -4, 4-di ( f luoromethyl ) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (4-f luorophenyl) -4, 4-di (trif luoromethyl) cyclopenten-l- 

yl] benzenesulf onamide ; 

5- [2- (4- (aminosulfonyl) phenyl] cyclopenten-l-yl] -1,3- 
3 5 benzodioxole; 

4- [2- (3 , 4-dimethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 
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4- [2- (3-f luoro-4-methylphenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- (3-chloro-4-methylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- (3-trif luoromethyl-4-me thy lphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- (3-methoxy-4-methylphenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [ 2 -phenylcyclopenten-l-yl] benzenesulf onamide; 

4- [2- (3 , 4-dif luorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- ( 3 -me thy 1-4 -f luorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- ( 3 -chloro-4-f luorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- (3-trif luoromethyl-4-f luorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- ( 3 -methoxy- 4 -f luorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- (3 , 4-dichlorophenyl) cyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- ( 3 -methyl-4-chlorophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2- (3-f luoro-4-chlorophenyl) cyclopenten-l- 
yl] benzenesulfonamide ; 

4- [2- (3-trif luoromethyl-4-chlorophenyl) cyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- ( 3 -methoxy-4-chlorophenyl) cyclopenten-l- 
yl ] benz enesul f onamide ; 

4- [2- (3 , 4-methoxyphenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- ( 3 -methy 1-4 -methoxypheny 1 ) cyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (3-f luoro-4-methoxyphenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- (3-trif luoromethyl-4-methoxyphenyl) cyclopenten-l- 
yl ] benzenesulfonamide ; 
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4- [2- (3-chloro-4-methoxyphenyl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- [3 , 4-di (trif luoromethyl) phenyl ] cyclopenten-1- 

yl] benzenesulf onamide; 
5 4- [2- (3 -me thy 1-4 -trif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-f luoro-4-trif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3 -methoxy- 4 -trif luoromethylphenyl) cyclopenten-1- 
10 yl] benzenesulf onamide; 

4- [2- ( 3 -chloro-4 -trif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-dif luoromethyl- 4 -methylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
15 4- [2- (3-dif luoromethyl -4- fluorophenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- ( 3 -dif luoromethyl -4 -chlorophenyl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl -4 -methoxy phenyl) cyclopenten-1- 
20 yl] benzenesulf onamide; 

4- [2- [3 , 4-di (diif luoromethyl) phenyl] cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-methyl-4-dif luoromethylphenyl) cyclopenten-1- 

y 1 ] benzenesulf onamide ; 
25 4- [2- (3-f luoro-4 -dif luoromethylphenyl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- ( 3 -methoxy-4-dif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; and 
4- [2- ( 3 -chloro-4 -dif luoromethylphenyl) cyclopenten-1- 
30 yl] benzenesulf onamide. 

30. The pharmaceutical composition of Claim 28 
wherein l-[2- (4- fluorophenyl) cyclopenten-l-yl] -4- 
( me thylsulfonyl) benzene; or a pharmaceutically-acceptable 
35 salt thereof. 
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31. The pharmaceutical composition of Claim 28 
wherein said compound is 1- [2- (4-f luorophenyl ) -4 , 4- 
dimethyicyclopenten-l-yl] -4- (methylsulf onyl ) benzene, or a 
pharmaceutically-acceptable salt thereof. 

5 

32. The pharmaceutical composition of Claim 28 
wherein said compound is 4- [2- (4-f luorophenyl) cyclopenten- 
l-yl)benzenesulfonamide; or a pharmaceutically-acceptable 
salt thereof. 

10 

33. The pharmaceutical composition of Claim 28 
wherein said compound is 4- [2- (4-f luorophenyl) -4 , 4- 
dimethylcyclopenten-l-yl) benzenesulf onamide; or a 
pharmaceutically-acceptable salt thereof. 

15 

34. The pharmaceutical composition of Claim 28 
where in said compound is 1- [2- (3-chloro-4- 

f luorophenyl) cyclopenten-l-yl ) -4- (methylsulf onyl ) benzene , 
or a pharmaceutically-acceptable salt thereof. 

20 

35. The pharmaceutical composition of Claim 28 
wherein said compound is 4- [2- !3-chloro-4- 

f luorophenyl ) cyclopenten-l-yl) benzenesulf onamide, or a 
pharmaceutically-acceptable salt thereof. 

25 

36. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, a 

30 therapeutically-ef f ective amount of a compound of 
Formula I 




I 
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wherein A is selected from 




5 

wherein each of r! and R.2 is independently 
selected from alkyl, hydrido, hydroxyalkyl, halo, 
haloalkyl, alkoxycarbonyl and carboxyl; and 

wherein each of R 3 through R 1 ^ j_ s independently 
10 selected from hydrido, halo, alkyl, alkylthio, cyano, 

haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl , alkoxyalkyl, 
alkylsulf onyl , haloalkylsulf onyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

15 37. A method of treating inflammation or an 

inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, a 
therapeutically-ef f ective amount of a compound of 

20 Formula II 




wherein each of R 1 and R^ is independently a 
25 selected from alkyl, hydrido, hydroxyalkyl, halo, 

haloalkyl, alkoxycarbonyl and carboxyl; and y 

wherein each of R 3 through r!2 ± s independently 
selected from hydrido, halo, alkyl, alkylthio, cyano, 
haloalkyl, alkoxy, haloalkoxy, hydroxyalkyl, alkoxyalkyl, 
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alkylsulfonyl, haloalkylsulf onyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

38. The method of of Claim 3 7 wherein each of 
5 R 1 and R 2 is independently selected from lower alkyl , 

hydrido, lower hydroxyalkyl , halo, lower haloalkyl, lower 
alkoxycarbonyl and carboxyl; and wherein each of R 3 
through R 12 is independently selected from hydrido, halo, 
lower alkyl, lower alkylthio, cyano, lower haloalkyl, 
10 lower alkoxy, lower haloalkoxy, lower hydroxyalkyl, lower 
alkoxyalkyl, lower alkylsulfonyl, lower haloalkylsulf onyl 
and sulfamyl; or a pharmaceutically suitable salt 
thereof; 

or a pharmaceutically-acceptable salt or prodrug thereof. 

15 

39. The method of Claim 38 wherein each of R 1 
and R 2 is independently selected from hydrido, methyl, 
ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, tert- 
butyl, pentyl, hexyl, hydroxymethyl , fluoro, chloro, 

20 bromo, iodo, f luoromethyl, dif luoromethyl , 

trif luoromethyl, chloromethyl, dichloromethyl, 
trichloromethyl, pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyl , dichlorof luoromethyl , 
dif luoroethyl, dif luoropropyl, dichloroethyl, 

25 dichloropropyl, methoxycarbonyl , ethoxycarbonyl , 

isopropoxycarbonyl, tertbutoxycarbonyl , propoxycarbonyl , 
butoxycarbonyl , isobutoxycarbonyl , pentoxycarbonyl and 
carboxyl;. and wherein each of R 3 through R 12 is 
independently selected from hydrido, fluoro, chloro, 

30 bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, 
isopropyl, isobutyl, tert-butyl, pentyl, hexyl, 
methylthio, cyano, f luoromethyl, dif luoromethyl, 
trif luoromethyl, chloromethyl, dichloromethyl, 
trichloromethyl, pentaf luoroethyl , heptaf luoropropyl, 

3 5 dif luorochloromethyl, dichlorof luoromethyl, 

dif luoroethyl, dif luoropropyl , dichloroethyl, 
dichloropropyl, methoxy, ethoxy, propoxy, butoxy, 
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isopropoxy, tert-butoxy , methylenedioxy , 
trif luoromethoxy , hydroxymethyl, methoxymethyl , 
ethoxymethyl , isopropoxymethyl , tert-butoxymethyl , 
propoxyethyl , butoxymethyl, isobutoxymethyl , 
5 pentoxymethyl , methylsulfonyl, ethylsulf onyl , 
trif luoromethylsulf onyl and sulfamyl; or a 
pharmaceutically suitable salt thereof. 



40. The method of Claim 39 wherein compounds, and 
10 their pharmaceutically-acceptable salts, of the group 
consisting of 

1- (2-phenylcyclopenten-l-yl) -4- (methylsulfonyl) benzene, 
1- [2- (4-f luorophenyl) cyclopenten-l-yl] -4- 
15 (methylsulfonyl ) benzene ; 

1- [2- ( 4-chlorophenyl ) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- ( 4 -methylphenyl) cyclopenten-l-yl] -4- 

( me thy lsulf onyl) benzene; 
20 1- [2- (4-trif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- ( 4 -me thy lthiophenyl) cyclopenten-l-yl] -4- 

(methy lsulf onyl ) benzene ; 
1- [2- (4-cyanophenyl) cyclopenten-l-yl] -4- 
25 (methylsulfonyl) benzene; 

1- [2- (4-hydroxymethylphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl ) benzene; 
1- [2- (4-methoxymethylphenyl) cyclopenten-l-yl] -4- 

( me thy lsulf onyl ) benzene; 
3 0 1- [2- (4-f luoro-2 -methylphenyl) cyclopenten-l-yl] -4- 

( me thy lsulf onyl) benzene; " 
1- [2- (2, 4-dimethylphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene; * 
1- [2- (2 , 4-dif luorophenyl) cyclopenten-l-yl] -4- 
35 (methylsulfonyl ) benzene ; 

1- [2- (2 , 4-dichlorophenyl) cyclopenten-l-yl] -4 - 

(methylsulfonyl) benzene; 
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1- [2- (2 , 3-dif luorophenyl) cyclopenten-l-yl ] - 
4- ( methylsulf onyl ) benzene; 

4- [2- (2 , 3-dif luorophenyl) cyclopenten-l-yl] 
benzenesulf onamide; 

4- [2- (4-f luorophenyl) cyclopenten-l-yl] benzenesulf onamide; 

4- [2- (4-chlorophenyl) cyclopenten-l-yl ] benzenesulf onamide; 

4- [2- (4-methylphenyl) cyclopenten-1-y..j benzenesulf onamide; 

4- [2- (4-trif luoromethylphenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 

4- [2 - (2 , 4-dimethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 

4- [2- (2, 4-dif luorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 

4- [2- (2 , 4-dichlorophenyl) cyclopenten-l- 
yl] benzenesulf onamide ; 

1- [2- (4-chlorophenyl ) -4 , 4-dimechylcyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 

1- [2- (4-f luorophenyl) -4 , 4-diethylcyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 

4- [2- (4-f luorophenyl) -4, 4-diethylcyclopenten-l-yl] 
benzenesulf onamide ; 

1- [2- (4-methoxyphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 

4- [2- (4-methoxyphenyl) cyclopenten-l-yl] benzenesulf onamide; 

4- [2- (4-chlorophenyl) -4 , 4-dimethylcyclopenten-l- 

yl] benzenesulf onamide ; 
1- [2- (4-f luorophenyl) cyclopenten-l-yl] -4- 

( f luoromethylsulf ony 1 ) benzene ? 
1- [2- (4-f luoro-2-methylphenyl) cyclopenten-l-yl] -4- 

( f luoromethylsulf onyl) benzene; 

5- [2- (4- (methylsulf onyl) phenyl] cyclopenten-l-yl] -1,3- 

benzodioxole; 

1- [2- (4-f luorophenyl) -4 , 4-di ( f luoromethyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- (4-f luorophenyl) -4, 4-di (trif luoromethyl ) cyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

1- [2- (4-f luorophenyl) -4 , 4-dimethylcyclopenten-l-yl] -4- 
( me thy 1 su 1 f ony 1 ) benz ene ; 
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1- [2- (4-f luorophenyl) -4 , 4-dif luorocyclopenten-l-yl ] -4- 

(methylsulf onyl ) benzene; 
1- [2- (4-trif luoromethylphenyl) -4 , 4-dimethylcyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 

t 

5 1- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] -4- (methylsulf onyl) benzene; 
4- [2- (4-f luorophenyl) -4 , 4-dimethylcyclopenten-l-yl] 

benzenesulf onamide; 
4- [2- (4-f luorophenyl) -4 , 4-dif luorocyclopenten-l-yl] 
10 benzenesulf onamide; 

4- [2- (4-trif luoromethylphenyl) -4, 4-dimethylcyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- (4-trif luoromethylphenyl) -4 , 4-dif luorocyclopenten-l- 
yl] benzenesulf onamide ; 
15 1- [2- (4-f luorophenyl) -4-carboxycyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene ; 
1- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] - 

4- (methylsulf onyl) benzene; 
4- [2- (4-f luorophenyl) -4-carboxycyclopenten-l- 
20 yl] benzenesulf onamide; 

4- [2- (4-trif luoromethylphenyl) -4-carboxycyclopenten-l-yl] 

benzenesulf onamide ; 
1- [2- (3 , 4-dimethylphenyl) cyclopenten-l-yl ] -4- 
(methylsulf onyl ) benzene; 
25 1- [2- (3-f luoro-4-methylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene ; 
1- [2- (3-chloro-4-methylphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl ) benzene; 
1- [2- (3-trifluoromethyl-4-methylphenyl) cyclopenten-l-yl] -4- 
30 (methylsulf onyl ) benzene ; 

1- [2- (3-methoxy-4-methylphenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl) benzene; -i 
1- [2- (3 , 4-dif luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; , 
35 1- [2- (3-methyl-4-f luorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene ; 
1- [2- (3-chloro-4-f luorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
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1- [2- (3 -trif luoromethyl-4-f luorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- (3-methoxy-4-f luorophenyl) cyclopenten-l-yl] -4- 
( methyl sul f ony 1 ) benzene ; 
5 1- [2- (3 , 4-dichlorophenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
1- [2- (3-methyl-4-chlorophenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl ) benzene; 
1- [2- ( 3 -f luoro- 4 -chlorophenyl) cyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene; 

1- [2- ( 3 -trifluoromethyl- 4 -chlorophenyl) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- ( 3 -methoxy- 4 -chlorophenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene ; 
15 1- [2- (3 , 4-methoxyphenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
1- [2- { 3 -methyl-4-methoxyphenyl ) cyclopenten-l-yl] -4- 

( methylsulf onyl ) benzene; 
1- [2- ( 3 -f luoro -4-methoxyphenyl) cyclopenten-l-yl] -4- 
20 (methylsulf onyl) benzene; 

1- [2- (3-trif luoromethyl-4-methoxyphenyl) cyclopenten-l-yl] - 

4- (methylsulf onyl) benzene; 
1- [2- ( 3 -chloro- 4-methoxyphenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
25 1- [2- [3 , 4-di (trif luoromethyl) phenyl] cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 
1- [2- (3-methyl-4-trifluoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene; 
1- [2- (3-f luoro-4-trifluoromethylphenyl) cyclopenten-l-yl] -4- 
30 (methylsulf onyl) benzene; 

1- [2- (3-methoxy-4-trif luoromethylphenyl) cyclopenten-l-yl] - 

4- (methylsulf onyl) benzene; 
1- [2- ( 3 -chloro-4- trif luoromethylphenyl) cyclopenten-l-yl] -4- 
(methy lsulf onyl ) benzene ; 
35 1- [2- (3-dif luoromethyl-4-methylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 
1- [2- (3-dif luoromethyl-4-f luorophenyl) cyclopenten-l-yl] -4- 
( methylsulf onyl ) benzene; 
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1- [2- (3-dif luoromethyl-4-chlorophenyl ) cyclopenten-l-yl ] -4- 

(methylsulf onyl) benzene; 
1- [2- (3-dif luoromethyl-4-methoxyphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
5 1- [2- [3 , 4-di (diif luorome thy 1) phenyl] cyclopenten-l-yl] -4- 
(methylsulf onyl ) benzene; 
1- [2- (3 -methyl- 4 -dif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
1- [2- (3-f luoro-4-dif luoromethylphenyl ) cyclopenten-l-yl] -4- 
10 (methylsulf onyl ) benzene; 

1- [2- ( 3 -methoxy- 4 -dif luoromethylphenyl) cyclopenten-l-yl] -4- 

(methylsulf onyl) benzene; 
1- [2- ( 3 -chloro- 4 -dif luoromethylphenyl) cyclopenten-l-yl] -4- 
(methylsulf onyl) benzene; 
15 4- [2- (4-methylthiophenyl) cyclopenten-l- 
yl ] benzenesulf onamide ; 
4- [2- (4-cyanophenyl) cyclopenten-l-yl] benzenesulf onamide ; 
4- [2- ( 4 -hydroxymethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
20 4- [2- (4-methoxymethylphenyl ) cyclopenten-l- 
yl] benzenesulf onamide ; 
4- [2- (4-f luoro-2-methylphenyl) cyclopenten-l- 
yl ] benzenesul f onamide ; 
4- [2- (2 , 4-dimethylphenyl) cyclopenten-1- 
25 yl] benzenesulf onamide; 

4- [2- (4-f luorophenyl) -4 , 4-di ( fluoromethyl ) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (4-f luorophenyl) -4, 4-di (trif luoromethyl ) cyclopenten-l- 
yl ] benzenesulf onamide ; 
30 5-[2- (4- ( amino su If onyl) phenyl] cyclopenten-l-yl] -1,3- 
benzodioxole ; 
4- [2- (3 , 4-dimethylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
4- [2- (3-f luoro-4-methylphenyl) cyclopenten-1- 
35 yl] benzenesulf onamide; 

4- [2- (3-chloro-4-methylphenyl) cyclopenten-l- 
yl] benzenesulf onamide; 
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4- [2- (3-trif luoromethyl-4-methylphenyl) cyclopenten-1 

yl] benzene sulfonamide; 
4- [2- (3-methoxy-4-methylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2-phenylcyclopenten-l-yl] benzenesulfonamide; 
4- [2- (3 , 4-difluorophenyl) cyclopenten-1- 

yl] benzenesulfonamide; 
4- [2- (3-methyl-4-f luorophenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- ( 3 -chloro-4-f luorophenyl) cyclopenten-1 - 

yl ] benzenesulf onamide ; 
4- [2- (3-trif luoromethyl-4-f luorophenyl) cyclopenten-1 

yl ] benzenesulf onamide ; 
4- [2- (3-methoxy-4-f luorophenyl) cyclopenten-1- 

y 1 ] benzenesulf onamide ; 
4- [2- (3 , 4-dichlorophenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-methyl-4-chlorophenyl) cyclopenten-1- 

yl ] benzenesulf onamide ; 
4- [2- (3-f luoro-4-chlorophenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-trifluoromethyl-4-chlorophenyl) cyclopenten-1 

yl] benzenesulf onamide; 
4- [2- ( 3 -methoxy- 4 -chlorophenyl) cyclopenten-1 - 

yl] benzenesulfonamide; 
4 - [2 - (3 , 4-methoxyphenyl) cyclopenten-1- 

yl] benzenesulfonamide; 
4- [2- (3 -methyl -4-methoxyphenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4 - [2 - (3-f luoro- 4-methoxyphenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-trif luoromethyl-4-methoxyphenyl) cyclopenten- 

yl] benzenesulf mamide ; 
4- [2- ( 3 -chloro- 4-methoxyphenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- [3 , 4-di ( tr if luoromethyl) phenyl] cyclopenten-1 - 

yl] benzenesulf onamide; 
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4- [2- (3-methyl-4-trif luoromethylphenyl ) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-f luoro-4-trif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
5 4- [2- ( 3 -me thoxy- 4 -tr if luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- (3-chloro-4-trif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-4-methylphenyl ) cyclopenten-1- 
10 yl] benzenesulf onamide; 

4- [2- (3-difluoromethyl-4-fluorophenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
4- [2- (3-dif luoromethyl-4-chlorophenyl) cyclopenten-1- 

yl] benzenesulf onamide ; 
15 4- [2- (3-dif luoromethyl-4-methoxyphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- [3 , 4-di (diif luoromethyl) phenyl ] cyclopenten-1- 

y 1 ] benzenesulf onamide ; 
4- [2- (3-methyl-4-difluoromethylphenyl) cyclopenten-1- 
20 yl] benzenesulf onamide; 

4- [2- (3-f luoro-4-dif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide; 
4- [2- ( 3 -methoxy- 4 -dif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide ; and 
25 4- [2- (3-chloro-4-dif luoromethylphenyl) cyclopenten-1- 

yl] benzenesulf onamide. 

41. The method of Claim 39 wherein l-[2-(4- 

f luorophenyl) cyclopenten-l-yl] -4- (methylsulf onyl) benzene; 
30 or a pharmaceutically-acceptable salt thereof. 

42. The method of Claim 39 wherein said compound 
is 1- [2- ( 4 -f luorophenyl) -4 , 4-dimethylcyclopenten-l-yl] -4- 
(methylsulf onyl) benzene, or a pharmaceutically-acceptable 

35 salt thereof. 
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43. The method of Claim 39 wherein said compound 
is 4- [2- (4-fluorophenyl) cyclopenten-1- 

yDbenzenesulf onamide; or a pharmaceutically-acceptable 
salt thereof . 

5 

44. The method of Claim 39 wherein said compound 
is 4- [2- (4-fluorophenyl) -4 , 4-dimethylcyclopenten-l- 
yDbenzenesulf onamide; or a pharmaceutically-acceptable 
salt thereof . 

10 

45. The method of Claim 39 wherein said compound 
is 4- [2- (3-chloro-4-f luorophenyl) cyclopenten-1- 
yDbenzenesulf onamide; or a pharmaceutically-acceptable 
salt thereof. 

15 

46. The method of Claim 39 wherein said compound 
is 1- [2- (3-chloro-4-f luorophenyl) cyclopenten-l-yl) -4 
(methylsulf onyl) benzene, or a pharmaceutically-acceptable 
salt thereof. 

20 

47. The method of Claim 37 for use in treatment 
of inflammation. 

48. The method of Claim 37 for use in treatment 
25 of an inflammation-associated disorder. 

49. The method of Claim 48 wherein the 
inflammation-associated disorder is arthritis. 

50. The method o-f Claim 48 wherein the 
inflammation-associated disorder is pain. 

51. The method of Claim 48 wherein the 
inflammation-associated disorder is fever. 



INTERNATIONAL SEARCH REPORT 



PCT/US 94/08047 



A. CLASSIFICATION OF SUBJECT MATTER 

C 07 C 317/14, C 07 C 311/16, C 07 D 213/24, 
A 61 K 31/095, A 61 K 31/44 

According to International Patent Classification (IPC) or to both national classification and IPC 6 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

C 07 C 317/00, C 07 C 311/00, C 07 C 323/00, 
C 07 C 405/00, C 07 D 213/00 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevszn. to daim No. 


A 


DE, Al, 4 212 628 


1,25 




(METZLER et al.) 






21 October 1993 (21. 10 . 93) , 






claims 1 , 6 






(cited in the application) . 




A 


EP, A2, 0 142 801 


1,25, 




(MERCK) 29 May 1985 


36 




(29.05.85) , 






abstract. 




A 


PURE AND APPLIED CHEMISTRY, 


1 




vol. 56, no. 7, 






issued 1984, 






W.H.LAARHOVEN, "Aspects of the 






Photochemistry of Aryl- 






-Ethylenes" , 






pages 1225-1240, 






scheme 7 





Further documents are listed in the continuation of box C 



□ 



Patent family members are listed in annex 



* Special categories of cited documents : 

*A* document defining the general state of the art which is not 
considered to be of particular relevance 

*E" earlier document but published on or after the international 
filing date 

*L* document which may throw doubts on priority daim(s) or 
which is cited to establish the publication daw of another 
dtation or other special reason (as specified) 

*0* document referring to an oral disdosure, use, exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the priority date daimed 



T later document published after the international filing date 
or priority date and not in conflict with the applicanon but 
a ted to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the daimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y* document of particular relevance; the daimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination bang obvious to a person skilled 
in the art. 

*<V document member of the same patent family 



Date of the actual completion of the international search 

06 October 1994 


Date of mailing of the international search report 

26. 10.. 9* 


Name and mailing address of the ISA 

European Patent Office, P.B. SSIS Patent! aan 2 
NL - 2280 HV Rijswijk 
Td. ( + 31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

EE IF e.h. 



Form PCT/1S A/210 (second sheet) (July 1)93) 



INTERNATIONAL SEARCH REPORT 



-2- 



International Application No 

PCT/US 94/08047 



C^Conanuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation or document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



(cited in the application) . 

INDIAN JOURNAL OF CHEMISTRY. 
B section, vol. 14B, 
issued 1976, July, 
O.P.MALIK et al." Studies on 
Cannabinoids : Part III 
-Synthesis of 9,10,11,11a- 
-Tetrahydro-6H, 8H-pyrido 
(1,2-c) (1, 3)benzoxozine" , 
pages 975-978, 
especially page 975 
(cited in the application) . 

THE JOURNAL OF ORGANIC 
CHEMISTRY, vol. 36, 
issued 1971, 
DAVID Y.CURTIN et al. 
"Restricted Rotation of Aryl 
Rings in cis-1, 2-Diarylcyclo- 
pentanes and Diary lmethyl- 
-cyclobutanes" , 
pages 565-572, 
especially pages 565,566 
(cited in the application) . 



Form PCT.ISA/JIO (continuation of ucond iheet) (July 1992) 



M M ^ Jxl G 



rx! jnj e x 



ANNEXE 



zuffi international En Recherchen- 
bericht iifaer die Internationale 
Patentanmeldung Nr. 



In diesem Anhang sind die Mitglieder 
der Patentfamihen der iai abenae- 
nannten internationalen Recherchenbericht 
angefiihrten Paten tdokumente angegeben, 
Diese Angaben dienen nur zur Unter- 
richtung und erfolqen ohne Gewahr. 



to the International Search 
Report to the International 
Application No. 



au rapport de recherche inter- 
PatEnt national relatif a la demands de brevet 
international n c 



PCT/US 94/0B047 SAE 94473 

This Annex lists the patent -family 
members relating to the patent documents 
cited in the above-mentioned inter- 
national search reoort. The Office is 
in no way liable for these particulars 
which are Qiven merely for the purpose 
of information. 



La presents annexe indique les 
membres de la famille de brevets 
relatifs aux documents de brevets cites 
dans le rapport de recherche inter- 
national vi see ci-dessus. Les reseigne- 
ments fournis sont donnes a titre indica- 
tif et n'engagent pas la resoonsibilite 
de 1' Office. 



I/r Recherchenbericht 
angefOhrtes Patentdokusient 
Patent document cited 
in search report 
Document de brevet cite 
dans le rapport de recherche 



Datm! der 
Veroffentli chung 
Publication 
date 
Date de 
publication 



Mitolied(er) der 
Patentfauilie 
Patent family 
member Is) 
Membre(s) de la 
f ami He de brevets 



Datum der 
Veroffentlichunq 
Publication " 

date 
Date de 
publication 



DE Al 4212628 
EP A2 142301 



21-10-93 
29-05-85 



WD fil 



?226; 



1 1-11-93 



DE 
EP 
EP 
JP 



CO 
A3 
Bl 
A2 
A 



3478434 
14280.1. 
142801 
60142932 
4656190 



06- 07-89 
1 6-07-86 
31-05-89 
29-07-85 

07- 04-87 



